THE PHILIPPINE 
JOURNAL OF SCIENCE 
VoL. 67 DECEMBER, 1938 No. 4 


STANDARDIZATION OF TIKITIKI EXTRACT 
By A. J. Hermano 
Of La Tondeña Distillery, Майи 
and 
Разткола J. Авина 


Oj the Bursan of Scienee, Махна 


Pie теж ritus 


Although for more (ад two decades tikitiki extract has been. 
recognized and prescribed for the treatment of beriberi іп the 
Philippines, the degree of potency iu vitamin D, units, аз deter- 
mined by a biological assay, has not been officially standardized. 
In dhe Philippines there are sald а number of rants of tikitiki 
extract made by various manufacturers. These different brands 
vary considerably in their physica) properties and chemical 
compesition, and particularly in their poteney to prevent and 
to сөге infantile beriberi and to protect adults from beriberi. 

The object of this paper was (a) to define and establish stand- 


ard requirements for the raw materia] (rice bran, rice polishings, 
or darak) used for making tikitiki extract; (b) to establish 


standard requirements for thc vitamin B, potency in units of 
locally prepared extracts; and finally (с) to develop a local 
official biologica essay method for determining the vitamin Bi 
patency of tikiliki extracts as an aid to the enforcement of the 
Puro Food and Drugs Act. 

Tikitiki extract is used extensively in the prevention and cure 
of infantile beriberi and to some extent in the eure of malnu- 
trition in adults. Studies in beriberi were begun about three 
decades ago, when this deficiency disease causing a high death 
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rate was rampant jn the Philippine Islands. When Vedder and 
Williamst} reported that rice polishings contained beriberi-pro- 
venting substances, the Bureau of Засосе began, in the latter 
parl of 1913, the manufacture of tikitiki extract as а remedy to 
prevent and ќа cure infantile beriberi. Del Rosario and Mara- 
fion(2) reported the physicochemical evaluation of tikitiki ex- 
tract in 1019, [n 1921 Wellst published ан impraved method 
for the manufacture of tikitiki 

‘The biological tost for vitamin B, іш the rice bran extract 
prepared by the Bureau of Seienve was made by Santos and 
Coltado) in 1025. These workers reported that 0.5 ec of the 
extract wns sufficient to supplement the lack of vitumin B: in 
the deficient basal ration of rats. Hermano and Anido(s) tater 
published their investigation on the chemical and biological 
analysis of soven brands of tikitiki extract. They noted that 
when 0.2 ce of the extracl was added daily to a basal vation 
deficient in vitamin By, the vation contained sufficient vitamin 
В, to support a growing rat, 

Gargaritano, Valenzuela, and Hermano(4) published their re- 
sults on the biological assay {pigeon method) of the different 
brands of tikitiki extracts. They reported that the amount of 
tikitiki extract thal will cure polyneuritie pigeons ranges from 
б to 0.050 ce, In the same year Hermanot? reported his 
concurring results that the curative dose of tikitiki extract on 
beriberi pigeons was betwoen 20 and 30 milligrams, 

In August, 1917, Administrative Decision No, 170-а of the 
Beard of Food and Drags Inspection defined and established 
chemical standard requirements for a tikitiki extract, About 
fourteen years later, September 30, 1921, the Board of Phavmu 
ceutical Examiners and Inspectors modified the Administ 
tive Decision by appraving Resolution No, 10, specifying that a 
sweetening agent may be added 10 the extract, The amount or 
percentage of the sugar which might be used to dilute the tiki- 
tiki extract was not stated. "Phe essential standard requirement 
for the tikitiki extract that is still wanting in the Philippines 
for official regulation і the vitamin B, potency in units. The 
therapeutic value or strength of the extract is mainly dependent 
upon this principal constituent. 


MATERIALS AND EXPERIMENTA PROCEDURE 


The materials used for this investigation consisted of the 
crude rice bran employed in the manufacture of tikitiki extract 
in the Bureau of Science, the Internationa) Standard Vitamin 
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В: received from Dr. E. M, Nelson, Senior Chemist, Bureau of 
Chemistry and Soits, Washington, D. C. the extract of rice 
nolishings prepared by the Bureau of Science, Manila, and eight 
other commercial brands of tikitiki extracts. 

Crude rice bran, locally called “tikitiki,” or “darak,” is the 
product removed during the process of pounding and polishing 
unpolishet ar hulled rice kernels, According to West aud 
Сени) rice bran (polishings) comprises the seed coal, germ, 
and most of the outer (aleurone) tayer, with some of the starchy 
material beneath the aiurone layer. West and Cruz recom- 
mend ihat rice polishing: of standard quality to produce ex- 
cellent tikitiki extract must contain at least 20 per cent fat, 
calculated on a muisture-Iree basis. The presence of this tat 
or vice-bran lso д criterion for the quality of the crude 
rive breit, because it indicates the absence of adulterants, like 
hulls ог other forcimn substances. 

Tikitiki extract. of the Rureau of Science is a concentrated 
aqueous preparation (1 ce — 14.50 grams rice bran) made from 
fresh clean rice bran that has ne mold ос other signs of dete- 
rioration und contains no foreign substances. Analysis of an 
aerae sample of the Bursan of Science ЮНИ extract shows 
the fallosting 
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Chemical analyses of nine brands of tikitiki extract were made 
іп order to have on record the different physica? properties aud 
composition of these prodnets as manufactured by 


us laborator As shown by the data in Table 1, it would 
be rather difficult to establish tho chemical constants ns sta 


nd- 
urds of purity, becamse they vary considerably, possibly due ta 
the quality of the rice bran, which may be fresh and pure, or 
adulterated, deteriorated, or excessively attacked by larv and 


weevils. 


таш 1—Analyeis of Philippine tikitiki 
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According to the report of the International Vitamin С 
ference on vitamin slandardization held in London from 
June 12 to June 14, 1084, the International Standard V 
В, is an acid-clay adsorption product of vico bran extract, Теп 
milligrams of this stundard is equivalent to one unit. 

Albino rats bred at the Bureau of Science were used for the 
vitamin experiments, Healthy young animals, 25 to 29 day 
of age, and weighing 2h to 29 grams, were selected and placed 
in individual metal cages. 

The basal ration used for the experiments was as follows: 
Casein, 18 grams; butter fat, 8; purico (bydrogenated ecronul 
vit) б; cod liver oil, 5; agar-agar, 2 t mixture (No. 155) 4 
and doxtrin, 57. Casein, butter fat, and dextrin employed in 
the basal ration were prepared amd purificà according to the 
methods) previously published. The salt mixture was Me- 
Coillum's No. 185, and the drinking weter was obtained from 
an artesian well ‘This basal ration is practically free from 
vitamin Bı, and contains not only adequate but approximately 
optimal amounts for growth of rats in other respects. 

‘The rats were divided into five groups consisting of three to 
five vats each. ‘These experimental rats were fed with a basal 
ration free of vitamin B, and were weighed every two or three 
days. Тһе weight curve for cach animal was plotted in charls. 
After losing sufficient weight as a result of the tack of vitamin 
В, in the basal ration, the rats manifested characteristic symp- 
toms of beriberi. or vitamin В, deficiencies, such as knotty tai 
course hair, bunchhack, and omaciation of the legs. 

"The first group consisted of five albino rats, placed in five 
separate metal cuges. The growth curves of the animals are 
shown in text fig. 1. When the symptoms of vitamin R, de- 
ficiency became apparent, each animal was given daily 10 milli- 
grams of International Standards Vilamin В», 

Five rats were used in the second group; the chart of the 
growth curves is shown in text fig. 2. Each rat, after mani- 
festing symptoms of beribori or vitamin B, deficiency, was given 
daily 40 milligrams of tikitiki extract, Bureau of Science brand. 
The effect of the treatment is illustrated in text fig. 2. 

‘The third group consisted of three rats whose growth curves 
before and afler treatment were platted as shown in text fig. 
3. When the symptoms of vitamin B, deficiency and beriberi 
became apparent, each animal was given daily 50 milligrams 
of tikitiki extract, Bureau of Science brand; ihe кезін are 
recorded jn text fig. 3. 
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The fourth group contained three rats whose growth curves 
before and after treatment were plotted as shown in text og. 
+. After each rat showed definite symptoms of beriberi and 
vitamin В, deficiency, it was fed daily 0.05 ethic centimeter of 
tikitiki extract, Bureau of Science brand. The efleets of the 
extract wete remarkable, 

The fifth group consisted of three albito ruts. Crude гіст 
bran, the raw material employed in the manufacture of tikitiki 
extract iu the tikitiki plant of the Bureau of Science, was used 
to counteract vitamin В, deficiency in this group. When the 
rats manifested definite symptoms of beriberi and deficiency in 
vitamin B, as noted on the chart curves, cach animal was fed 
daily 0.725 gram of riec bran. The results of the feeding were 
plotted in text fig. 5 


DISCUSSION AND RESULTS 


In the course of the experiments the time required to produce 
the symptoms of beriberi and vitamin B, deficieney in the rats 
was variable, as shown by the growth curves plotted in text 
figs. 1 to 3. The period of 30 days is considered sufficient to 
cure beriberi and vitamin B, deficiency, and to cause their symp- 
toms gradually to disappear. The rats then appeared to be 
normal again, showing that the dosage or supplement to the 
basal ration was satisfactory and sufficient. 

Out of the five albino rats in the first кгойр that were given 
or fed daily 10 milligrams each of the International Standard 
Vitamin B, four animals were able to maintain thelr weight 
with very stight increase but were not cured. One rat main- 
tained its weight almost the same as when the treatment was 
started. Ten milligrams of International Standard 
В, are considered equivalent to one International Unit. The 
animals did not gain the desired weight of 3 grams a week. 

From the five animals in the second group that were each 
riven daily 40 milligrams of the Burcau of Science tikitiki ex- 
tract, two maintained their weight almost constantly throughout 
the treatment. ‘The remaining three rats had a very slight 
increase in weight, an average of 0.077 gram per day. The re- 
silts showed an insufficiency in the amount of extract required to 
supplument the deficient basal ration. 

One of the three rats in the third group that were cach given 
daily 50 milligrams of the Tureau of Science tikitiki extract 
Was cured of beriberi with a gain in weight of 2.10 grams per 
week. Another showed improvement, and the third maintained. 
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its weight almost constant. The average gain in weight a week 
of the three rats was 050 gram, showing insufficient dosage to 
supplement. the basal ration. 

The three albino rats in the fourth group that were ill with 
symptoms of vitamin B, deficicney and that were fed daily 0.05 
cubic centimeter of tikitiki extract, Bureau of Science brand, 
recovered completely, becoming normal and very active. Each 
rat showed ал average weekly gain in weight of 3.336 grams, 
equivalent to more than one International Unit. 

In evalu: ш the crudo rice bran used in the manufacture 
of tikitiki extract, Из potency for vitamin E, content was do- 
termined by the same method. On the basis of the yield of ex- 
tract from rice bran (14.5 grams of the rice bran produces 1 
cubic centimeter of extract) calculation shows that the poteney 
of 0.05 cubic centimeter of tikitiki extract is equivalent to that 
of 0.725 gram of crude rice bron. 

According 10 the growth curves (text fig. 5) the amount 
(0.725 pram) of crude rice bran was not sufficient to supplement. 
the deficiency, aud to produce the average gain in weight of 3 
srams weekly, 


SUMMARY AND CONCLUSION 


"iemical analyses were made of niue brands ef tikitiki ex- 
tract manufactured by dilferent local laboratories and drug 
stores. 

Biological analyses were also made of the crude vice bran and 
the tikitiki manufactured by the Bureau of Science, Manila. 

The dosage of 10 milligrams of International Stantard Vita- 
min D, or an equivalent of one International Unit, did not pro- 
duce an average gain in weight of 3 grams weekly in albino 
rats, The discrepaney may be due lo the breed of albino rats 
used or to the effect of prevailing climatic conditions on the 
metabolism of the rats. à 

The dosage of 40 to 50 milligrams of tikitiki extraet, Bu- 
теш of Science brand, fed daily to albino rats, gave results com- 
parable with those obtained by using 10 milligrams of Interna- 
tional Standard Vitamin Bı. 

‘The dosage of 0.05 cubic centimeter of the Burcan of Seience 
tikitiki extraet was found to be equivalent to one International 
Unit. The average weekly gain in weight of cach albino rat 
was 3.336 grame. 

Since a dosage of 0.725 gram of crude rice bran was insuf- 
ficient to supplement the deficiency of vitamin В». and produced 
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an effect equivalent te one International Unit, it was assumed 
that one gram of rice bran fed daily ix sufficient to elfeet 4 wee! 
ty guin in weight of 5 grams. 
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STUDIES ON THE ANATOMY OF ТИЕ BAN&OS, CHANOS 
CHANOS (FORSKAL), 1 


ТИЕ SKELETAL SYSTEM. 


By Droscono S, Razon 
Of the Fish and Game Administration, Bureau of Science, Manila 


TEN PLATES AND ON] TEXT PICUR 


The milkfish, Chewos chanos (Forskil), locally known as 
Байроз, is the most common food fish in the Philippine Islands, 
where its culture is onc of the most important phases of the 
fishing industry. Strangely enough very little is known about 
its anatomy. The present paper is а study on the skeleta] sys- 
tem of the species, 

Ridewood(s) in his work on the osteology of the skull of 
clupeoid fishes wrote that the accessory branchial organ of Cha- 
noe has been briefly alluded to by Müller in his work “Bau und 
Grenzen der Ganoiden” and described and figured by Hyrtl, 
although its relation to the rest of the skeletal parts were not 
shown? 

Ridewood's work on the osteology of the skull of Chanos sal- 
monens describes briefly, with drawings, the most important 
features of this fish in contrast to those of the other members of 
the elupeoid group. 

То the present work 7 specimens, taken from fishponds, and 
ranging in length from 20 to 36 centimeters, and one marine 
specimen, 50 centimeters iong, were dissected in detail for the 
study of the different parts of the skeletal system. In addition, 
11 pond-raised specimens were examined for the vertebral ske- 
leton. In this study the number of abdominal and caudal ver- 
tebre, ribs, and fin rays were noted. 

Ridewood’s(S) system of grouping the different elements of 
the skull and visceral skeleton into series or sets was followed 
in the present work. The grouping is rather artificia! in some 
respects, but it has been found very convenient in the discus- 
sion of relationship between the different bones. 


Berlin (1846) 14, 16. 
“Denksehr, Akad. Wiss. Wien 21 (1863) 1-10, pl. 1. 
ena ЕД 
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The nomenclature of Starks(7) is followed as closely as pos- 
sible, with some minar exceptions. 

A summary of the different bones and their possible total 
number on both sides is appended at the end of the discussion. 
Plate 6, fig. B, figures the complete skeleton, with ай the skeletal 
elements on the right side intact, while those of the left side are 
detached and gronped accordingly. 


SKULL AND VISCERAL SKELETON 


Cranium (Plates 1 and 2; teat fy. 1).—'The term cranium, as 
applied here, includes the complex of not readily separable bones 
situated around the brain, It includes the vomer and parasphe- 
noid, which morphologically belong to the maxillary and mandi- 
bular arches, but for convenience in discussion are included in 
this group. 

‘The cranium is broad and flattened. The anterior part, at 
the region of the snout, is seemingly divided equally by a very 
татго strip of bone, an upward and backward process of the 
vomer (Plate 1, f) which meets the rounded projecting middle 
part of the ethmoid. The main body of the vomer Лез ventri 
forming the roof of the anterior part of the mouth. The bone 
when disarticulated presents а keeled dorsal surface, the keel 
fitting snugly into the chondroeeanial cartilage of the ethmoid 
plate. "The posterior part is prolonged into a sharply clongated 
keeled process, fitting exactly in the groove of the likewise keeled 
anterior portion of the parasphenoid, The vomer is toothless. 

The ethmoid (Plate 1, 2) ев behind the vomer on the dorsal 
surface of the skull. It is butterfly-shaped, with the anterior 
tips of the winglike processes projecting Jaterally from the 
rounded median body. Postoriorly the hind tips are overlapped 
by the anterior portions of the sueceeding frontal bones (Plate 
12. 

The prefrontal (Plate 1, 8) bones are situated behind and be- 
low the ethmoid, projecting anterolaterally on each side. The 
two bones do not meet medially. They are firmly embedded in 
the cartilages of the ethmoid plate and the trabecular portions of 
the chondroeranial elements, 

Between the orbits, dorsally, are the broad flat frontal bones 
(Plate 1, 4) joined in the middle by a suture. They form the 
biggest portion of the roof of the skull. They are roughly right- 
triangular in shape, with the right angles formed by the median 
suture and the posterior borders, and the most acute angle 
formed by the lateral and media) borders, of the bone which 
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overlaps the posterior part af the cühmoid. The anterior por- 
tions are quite far apart, showing the caetiluge layer which 
separates these bones from the prefrontal below. 

On cach side of the cranium and immediately below the pre- 
coding bones is the sphenotie (Plate 1, 5) with its laterally pro- 
jecting process, Each sphenotic forms the upper posterior 
border of the сус cavity. Some authors call these bones post- 
frontals. One half of the anterior outer half of the articulating 
surface for the hyomandibular (46) ін borne on the ventral edge 
of the sphonotic. 

Immediately behind the middle portion of the posterior border 
of each frontal and partially overlapped by it, lies the small 
parietal (Plate 1, 6). The let and right parictals are widely 
separated, but а sensory-canal scale of the transverse commis- 
sural system on each side usttally fuses with each of them and 
they with eaeh other, producing a false union over the supra- 
occipital (S). Morphologically the scales belong to the lateral 
line system and not to the cranium proper. In three quite young 
specimens dissected the scales were easily separable from the 
varietals proper; in the other five specimens the two elements 
were well fused, appearing as single bones on cach side. 

The epiotic (Plate J, 7) lies immediately behind cach of the 
preceding bones. Obliquely and medially, it meets a postero- 
Interal limb of the supraoceivital. Laterally, it sends out a limb 
meeting the dorsomedial limb of the preratie (9). Ventrally 
it meets the ventromedial portion of the nierotio, the dorso 
lateral wing of the exoceipiial (11), and the dorsal limb of the 
opisthotic (70). The epiotic forms a sharp angle on the dorsal 
portion of the cranium on cither side of the supraoccipital spine 
(Plate 1, sup er; text fig. 1, sup er). 

Forming the most posterior element on the dorsal part of the 
cranium and separating the two parietals, lies the median supra- 
occipital (Plate 1, $). Posteriorly it is prolonged into a sup 
occipital crest, more fittingly called supraoceipital spine. This 
spine projects posteriorly and divides into two sets of brush- 
like fine bony filaments of from 8 to 12 on cach side. The 
brushlike bony filaments are situated between the left and right 
sets of epaxial muscles. The supracccipital forms the dorsal 
portion of the brain-case backwall. 

The pterotie (Plate 1, 9) forms the posterior angle on cach 
side of the skull and is produced into a spine sloping backward, 
outward, and downward, and extending down to the posterior 
end of the posttempora] (94). Ол its ventrolateral region it 
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bears the posterior БАШ of the articulating surface of the hyo- 
mandibular. Of all the elements of the evanium, the ptorotic 
articulates with the most banes. Anterodorsally it ments the 
frontal and the parietal; dorso- and ventromedially, the epiatic; 
ventromedially, the exoccipital; anteroventrally, the sphenotie; 
ventrolateraily, the protic (15) and exoceipital; and postero- 
ventrally, the opisthotic. 

The opisthotic (Plate 1, 20) is а small bone applied closely 
to the ventromedial region of the pterotic spine of each side. It 
meets the epiotic dorsally and the exoreipital medially. This 
bone is easily removed with the removal of the posttemporal, 
the tip of its opisthotic limb being well joined by (Ibrous connec- 
tions with the opisthotic. 


Mies 1. Shull, eft эмеш oet: Ұмы & Yol 

dé павлина: $4 emererdei 2 звена. 
Менше: $, argute: 20, дости: Bl, manny кі. реет атану, 
suprerbitata: st, prowl 42, кимет: 32, рааны гі там 
S8. enbtemporal: rup er. варте eet ot alae 


The remaining portion of tho brain-case backwall is formed 
by the exoecipital (Plate 1, 27) bones which lie elosely together 
along the median line, immediately below the supraoccipital. 
The bone on cach «idc is prolonged into a pointed plate which 
slopes upward and backward, and meets the ather plate in the 
median line, forming a roof which fits over the neural arch of 
the first vertebra. It affords a safe protection for the hind 
portion of the brain and the immediately succeeding portion of 
the spinal cord. The anterodorsal wing of the bone, as stated 
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above, forms the remaining portion of the hind wall of the brain 
case; the anteroventral wing, the hinder portion of the floor of 
the brain case. Each bone possesses a facet at the point of junc- 
tion of its {йтсе wings. Those facets lie very close together in 
the median line but do not fese totaliy, forming the anterior 
for of the foramen magnum (Plate 2, for mag). Each facet 
hus a ventral and a posterior articulating surface, the former for 
the articulation of the real basioccipita! (12) and the latter for 
the reception of the half centrum which has соте to be a part of 
the basioceipita. 

‘The basioccipital (Plate 1, 12) is the single median bone formi- 
ing the posteromedian ventral region of the floor of the brain 
cavity. It also forms the floor of the foramen magnum, and 
diroctiy receives the articulation of the vertebral column by 
means of its half centrum. 

Anteriorly articulated with the vomer and posteriorly with 
the basioveipital the narrow elongated parasphenoid (Plate 1, 
19) extends into the median ventral region of the cranium, form- 
ing the posterior portion of the гоо? of the buceal cavity. ‘The 
bone is sharply bent at about the middle of its length. At this 
point there is an oval depression on its ventral surface for the 
reveption of the suspensory cartilage (Plate 5, 45} of the bran. 
«зіні apparatus. At the same level on either side, the ascending 
dorsal wings rise moderately in front of the prooties, 

‘The anterolateral wall on cach side of the brain case is formed 
by the alisphenoid (Plate 1, 14). Dorsomedially cach bone 
sends out a limb which is closely applied to the ventrat surface 
of the frontal These two limbs connect with euch other by 
means of a cartilaginous plate, which in turn conneets posterior- 
ly with the anterior border of the supraeceipitaL This plate 
can be clearly seen if the trontals are detached. Pastoriarly, 
the alisphenoid is closely applied to both the sphenotic and the 
proatic, Ridowood(S) in his description of the skull did not 
mention the presence of the alisphenoid, nor did be include the 
dono in the labelling of his figures. 

There are no basisphenoi and orbitosphenoid bon 

Forming the enteroventeolateral walls of the brain case o 
each sido are the prootics (Plato 1, 17), which establish con- 
nection with each other in their middle portions by means of 
medial limbs which meet in the median line forming the anterior 
portion of the finor of the brain cavity, At the same time 
they form the roof of the myodome or eye-muscle canal. 
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The back portion of the cranium is much hollowed oni, pre- 
senting a median depression just between Lhe two epiotics. On 
each side of this median depression is a large, completely roofod- 
in cavity, known as the posterior temporal fossa. The median 
depression is filled up in life by thick trunk mascles which arc 
divided into left and right sets by the brushes of the supra- 
occipital spine. ‘The posterior temporal fossa ends blindly, an- 
ter y. lis inner wall is formed by the supraoccipital and the 
epiotic; its sloping roof, by the frontal, parietal, pterotic, and 
ерюне; its floor and onter wall, by the sphenotic and pterotic. 
‘The [ossa is likewise filled up in life by museles which extend up 
40 Из very anterior portions, 

Tmrocdiately dorsal to the projecting process of the spheno- 
tic is the latera! temporal groove, roofed over by the frontal and 
the plerotic. іп life this groove is filled up with muscles. 

The articulating surface for the hyomandibular slopes down- 
ward and forward, seemingly making an acute angle, directed 
posteriorly, with the lateral temporal groove. The articulating 
surface is borne on the sphenotie, nterotic, and prootic. 

Immediately below the brain case and separated from it by 
the fused medial wings of the prootics is the myodomo or eye- 
musele canal, "The wall on each side is formed by the descend- 
ing wing of the prootie, and its floor, by the parasphenoid. 
‘The canal ends blindly posteriorly. 

Temporal aud preopercular series (Plates 3 and 4; text fiy. 
1).—-The supratemporal (Plates 3 and 4; text fig, 1, 52) is а 
flat scalelike bone found on the hind portion of the skull im- 
mediately over the space formed by Ше epiotie limb of the post- 
temporal and the pterotic spine. It is casily removed with the 
thick skin of the head. It is roughly triradiate in shape and 
Dears on its surface a corresponding triradiate sensory canal, 
One branch goes upward, connecting with the sensory canal 
borne by the sonsory«cend земе of the transverse commissural 
system whieh has соте to fuse with the parietal; another goes 
posteriorly and connects with the canal of the postlemporal; the 
last goes anteriorly downward, connecting with the сала] borne 
by the bone below, the sublemporal. 

The subtentporal (Plate 3; text fig. 1, 53), за flat, sealelike 
thin bone, overlapping the anterosuperior portion of the opercle 
(Plate 3; text fig. 1, 24). It bears near its anterior border a 
sensory canal which continues downward into the preonercle. 

The ровЦетрога (Plates 3 aud 4, 54) is a small rounded bone 
with two limbs, а dorsal еріне and а ventral opistholie limb. 
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The tip of the dorsal limb fits snugly in a groove on the epiotic 
and supraoceipital bones. The ventra] limb, as stated previously, 
articulates rather firmly with the opisthotic bone, its connection 
being strengthened by fibrous attachments. The body of the 
bone js so sculptured that it fits exactly into the corresponding 
sculptured tip of the supraclavicle (Piates 3 and 4, 55), resulting 
in the tendeney of the two bones to fuse. Most writers include 
the posttemporal and supratemporal with the elements of the 
pectoral girdle, The present work adopts the same idea, but for 
Convenience in discussion they are artificially grouped with the 
bones of the skal, 

‘The preopercle (Plate 3; text fig. 1, 23) is a large curved 
bone which fits closely over the anterior border of the broad 
opercle, Tt has along its anterior edge a sensory canal which is 
connected with the canal of the subtemporal Н is covered to 
а large extent by some clements of the cireumorbital series. 

The interopercle (Plate 8; text fig. 1, 20) lies immediately 
below the preceding bone and is partly covered by it. It has 
я sensory canal along its ventral border, 

The bones of the preopercdlar series are sensory«tanal banes, 
differentiated from the opercle and stbopercle which are not. 

Gircimorbital series (Plate 8; text fy. 1).—There are usually 
eight elements in the etreumorbitat series, forming a complete 
orbital ring, which inelude two supraorbitals (Plate 3; test fig. 
1, 47), опе postorbilal (Plate 3; text fig. 1, 50), treo suborbitals 
(Plate 3; text fig. 1, 49), one mreorbital (Plate 3; text fig. 1, 
48), and one nasal (Plate 3; text fig. 1, 51). m two specimens. 
a triangular flake is separated off the upper border of the post- 
orbital, making the number of the series cn the left side nine in- 
stead of eight, although the mimber on the right side is normal. 
This variation, however, bas no special significance. 

‘The anterior clement of the supraorbital is a thick curved 
bone, very unlike the other bones of the series which are normal- 
Jy thin and scalelüke. 

The nasal (toxt fig. 1, 21) is very small, situated in front of 
the anterior tip of the thickened supraorbital and easily over- 
looked in disseelion. 

Sensory canals are found in most of the elements of the cir- 
cumorbital series, 

Maxillary series (Plate 3).—hoth elements of the maxillary 
series, the premaxillary (Plate 3; text fig. 1, 82) and the maxil- 
Jary (Plate 3; tes 1, 87) are short and broad, very much 
reducing the gape. Normally only the premaxillary bounds the 
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buccal opening above, the anterior portion of the maxillary be- 
ing well hidden by the former. Both are thin and curved bones 
with sharp lower ейтен bui devoid of teeth. 

The maxillary is partly hidden by the most anterior subor- 
bital elements and can only be fully seen when the mouth is for- 
cibly opened wide. 

There is по surmaxillary. 

Mandibular series (Plates 3 and 4: text fig. 1).— The dentary 
(Plate 4: text fig. 1, 30) is a curved rod anteriorly and a broad 
irregularly shaped plate posteriorly, both portions being de- 
void of teeth. On ils inner side are closely applied the artienlar 
(Plates 3 and 4; text fig. 1. 27) and the tiny but distinct sesa- 
moid articular (Plate 4, 28), the latter [ying on the anterodorsal 
part of the former. Carlilaginous elements, the remains of 
Meckel's cartilage, make the articular appear thicker than it 
actually is. The posterior portion of the articular сап be dis- 
tinctly seen through the notch in the posterior border of the 
coronoid process of the dentary. The articular bears the ar- 
ticulating surface on its posterior part. Immediately below this 
point the small but very distinet angular (Plate 4; text fig. 1, 
29) is attached. 

Hyopotatine series (Plates 8 and 4).—The hyomandibular 
(Plates 3 and 4; text fig. 1, 16) articulates with the cranium by 
а single elongated head. Ils upper edge, instead of being ho- 
rizontal, slopes downward and forward. At about one-third 
of its length downward, on its posterior border, is a well-rounded 
head for the articulation of the opercle, Along its entire 
length on the outer surface, near its posterior border, the bone 
is produced into a curving ridge producing a well-defined hollow 
for muscle atiachments. Nearer the ventral half and directed 
anteriorly is a spiny process whieh touches the metaplerygoid 
(22), visible from the outside оп the hind wall of the eye c: 
(text fig. 1, 16). The inner surface of the bone is flat, 

Attached to the distal portion of the hyomandibular is the 
narrow and elongate symptectic, nnd above it, the moderately 
broad metapterygoid. А thin but strong transparent membrane 
strotebes in the space between these two bones. 

The symplectic (Plates 3 and 4, 17) meets the elongated spine- 
Ике posterior process of the quadrate (Plates З and 4, 18) along 
the lower border of its anterior half, The quadrate is placed 
во far forward as to almost separate completely fram the sym- 
plectic and metapterygoid, perhaps in close relationship to the 
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reduction of the buccal opening. Tho quadrate articulates with 
the articular at the lower angle of its anterior broad portion. 

The main body of the thin, flat, and almost transparent piery- 
goid, (Plates 3 und 4, 12) lies immediately behind the expanded 
portion of the quadrate. It is prolonged anteriorly into а rod 
which is closely upplied to the ventral border of the palatine 
(20) for nearly its whole length. The posterior angle of the 
pterygoid extends boyong the quadrate and сап be discerned 
from the outer uspoet. through the thin transparent membrane 
stretching between the quadrate and the contiguous bones. It 
is clearly есеп from tho inner aspect of the series. Its tip mere- 
ly touches the metapterygoid border 

The palatine {Plates 3 and 4, 20) is a thick bone whose an- 
terior tip fits into a depression in the cartilage of the efhmoid 
region, immediately lateral to the vomer, It becomes expanded 
posteriorly, and articulates with the whole anterior border of 
the mesoptorygoid. 

The mesoplerygoid (Plates 3 and 4; text fig, 1, 27) is a thin 
and almost transparent bone forming the main floor and wall 
of the orbit. Posteriorly it artieulates with the bony metu- 
pterygoid, 

The main body of the metapterygoid (Plates 3 and 4; text Яр. 
1, 22) is of the same size and shape аз the quadrate. А medial 
process meets the posterior border of the mesopterygoid but сап 
be clearly distinguished from this bone. The process can be 
seen externally in the hind wall of the orbit. 

Operontar series (Plates 2 and 8; text fy. 1) —Tho оретсіс 
(Plate 3; text fig. 1, 24) is the broadest and most prominent 
bone on the lateral part of the skull. Its anterosuporior border 
is partly hidden by the subtemporal, and the whole of its an- 
terior border is covered by the prevpercie. It possesses а pro: 
minent articulating socket on (he inner surface of Ив upper 
anterior portion, for the reception of the corresponding head in 
the hyemandibular, 

Immediately ventral to the opercte and partly concealed by 
it is tho curving subopercle (Plate 3; text fig. 1, 25) 
curves forward and upward into a sharp spine provided 
groove along its posterior edge which receives the anteroven- 
tral edge of the opercte as if spliced together with it. Frequent- 
ly these two bones come off together in a single pices, the more 
ventral зиБорет с appearing like a mere ventral extension of 


the opercle. 
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Below the subopercle and mostly covered by it is the most 
posterior and outermost branchiostegal (Plate 2; text fig. 1, 
‘There are four branebiostegals on each side, gradually 
diminishing in breadth and becoming more pointed mesjally. 
They are all flat, thin, and tamellate. Tho two inner elements 
are attached to the lower half of the outer face of the eerato- 
hyal (35), the two outer bones, to the same region in the opihyal. 

The elements of the opercutar series grade off regularly into 
the subopercle and operele, while the preopercle and intcropercle 
seem not to ft in it. 

Hyobranchial series (Plates 2 and 5).—There is no mistaking 
the hyoid portion of the hyobranchial series, because it is the 
most anterior in position and much stouter in structure than the 
rest, 

"Тһе glossohyat (Plates 2 and 5, 37), forming the framework 
of the tongue, projects forward from the median region of the 
hyoid, immediately between the closely articulated two-layered 
hypohyals (96). Jt is mainly cartilaginous, but the posterior 
half is covered by a thin membrane bone which oxtends a little 
backward, covering the anterior portion of the Ist basibranchial. 

‘There are two sets of hypohyals (Plates 2 and 5, £6), one on 
top of the other, The dorsa] parts are roughly circular in form 
and smallor in size than the ventral set. 

The coratohyal (Plates 2 and 5, 72) extend: 
outward from the Һурозуаіз, followed still mor 
the epihyal (Plates 2 and 5, 24) which is in length roughly only 
one-half the ceratohyal. The most posterior tip of the opibyal, 
а little nearer the dorsoposterlor border, bears а small пойіле of 
curtilage, the interhyal (Plates 2 aud 5, 27), which articulates 
the ventral half of the byoid arch with Их dorsal half, the Мур 
mandibular, 

The large urohal (Plates 2 and 5, 38) articulates with the 
posterior median portion of the hypohyuls. Posleriorly il comes 
in close contact with the anterior border of the clavieular parts 
of the peetaval girdle, in such an intimate manner that its dor- 
sal ridge merges gracefully into the median ridge formed by 
the clavieles (56). 

There are three basibranehials (Plate 5, 40), the Ist and 2d 
of abot equal size, and the 2d the largest of them all. A small 
flake of bone develops over the cartilage in the posterior halt of 
the Ist basibranchial (Plate 5, 40,), partly covering the anterior 
portion of the 2d. Tho 2d basibranchial (Plate 5, 40,) possesses 
a similar fluke of bone iu the same region as the 1st, which in 


backward. and 
е posteriorly by 
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partly covers the anterior part of the 3d. The 34 basi- 
al (Plate 5. 70.) is very much enlarged by the fusion 
with it of the bases of the 24 bypobranchials (Plate 5, 41,). The 
lines of fusion, however, ean casily be discerned, especially in 
the inferior aspect of the branchial] apparatus. 

‘There are three pairs of hypobranchials (Plate 5, 42) one 

wai attached № each of (ле three basibranebials. They grad- 
nally diminish in length posteriorly, the Ist pair (41,) being 
с longest and the 24 (415) the shortest, 
There ave five pairs of ceratobranchials (Plate 5, 42), the 
first three pairs being directly joined to the three corresponding 
iypobranchials and the last two pairs directly and indirectly 
10 the posterior portions of the 3d basibrauchial by means of 
median cartilage strips. The 4th (Plate 5, 42,) and Bth ecra- 
lobranchinls (Plate 5, 42,) are greatly modified, having their 
posterior portions greatly enlarged, in accordance with the modi- 
fications suffered by the oiber paris in this region for the support 
of the branchial apparatus. The two Sth ceratobranchiuls are 
fused along the greater part of their length, proximally, forming 
а median symphysis, Their posterior portions are separate, und 
together with the expanded bases о the 4th are attached to a 
broad plate of combined carlilage and membrane. Prom this 
plate two bread cartilaginous processes extend backward and up- 
ward, forming the real backwall of the branchial region. 

Four pairs of epibranchiats (Plate 5, 42) join the first four 
ceratobranchials hy means of long carlilagimous connections 
which pormit of ecrtain movement, The 4th pair’ (Plate 5, 
4) ame very much modified, елей опе possessing in ils dorsal 
extremity а backwardly projecting nzocess which is joined to Ше 
main body by а broad (ransparent membrane, This is another 
modification to support the branchiat organs. 

"Fhvee райх of small and slender cartilayinous pharynga- 
КЕШЕ 44) articulate with the dorsal extromitics 
of the first three corresponding pairs of opibranchints. Euch 
of the 4th epibranchial pair joins (be slender medial bony pro- 
coss which projects from noar the dorsal extremity of the 3d 
cpibranchial, and also establishes cartilaginous connections with 
the 34 pharsngobranebiuls. 

On euch side all three phacyngobranchials unite with each 
other by means of cartilaginous connections; anteriorly both 
ides join and are prolonged into the suspensory cartilage (Plate 
f, 35) whieh suspends the dorso] marta of the branchial appara- 
tus to the parasphenoi¢. 
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‘The inner surfaces of the hypobranchials, ceratobranchiais, 
and epibranchials bear numerous fine gillrakers of modcrate 
length, and their posterior outer surfaces bear the gill filaments, 


VERTERRAL COLUMN AND RIBS 

Vertebral column (Plote б, a: Plate 7; Plate 9; Plate 
10).—Sordan(2, 9.205) reported seventy-two vertebræ in Chanos 
chanos. In the present study so far only forty-three vertebri 
were found as the common normal number for the species, with 
forty-four аз a variation having been found in three of the nimo- 
teen specimens studied. ‘The sole marine specimen dissected 
possessed forty-four vertebri- 

‘The vertebral column is divisible into an anterior, abdominal, 
region and a posterior, candal, region. The presence of a coms 
plete hæmal arch was used as the criterion for distinguishin« 
the caudal vertebræ (Plates 6, 06, and 7) from the real ab- 
dominal vertebræ (Plate 6, 42). Ја one specimen a complete 
heal arch was formed on the Ilh vertebra; in thirteen spe 
mens, including the marine form, on the 18h; and in another 
five specimens, on the 1948 vertebra. On the basis of the 
above facts, there must be from sixteen to eighteen abdominal 
vertebre and from twenty-five to twenty-seven caudal verte- 
brw, including the last or hypural vertebra. 

After the first two abdominal vertebre the remainder benr 
movable ribs (Plates б and 7, 74); the first twelve to fifteen 
вида! vertebra: also bear movable riba. 

Plate 7 shows the structures of vertebra: taken from different 
levels of the vertebral column, Plate 7, fur, И. is a typical ab- 
domina! vertebra (ihe 11th), with the parts disarticulated to 
show details (front view). The roughly cylindrical dite-box. 
shaped centrum (Plate 7, 67) is deeply coneave at both the an- 
terior «nd posterior faces, with a tiny hole perforating ite center 
in ап anteroposterior direction. The edges of adjacent eentra 
are joined together by ligaments, the junction being further 
strengthened by articulations between little bony processes, the 
2ygapophyses (Plate Т, 72). From about tho 18th vertebra ш 
the 40th, four sets of such zygapophyses enter in the articu- 
iom of succeeding centra, the dorsal anterior and posterior 
neural zygapophyses and the ventral anterior and posterior 
huuma) zygapophyses. These are very clearly seen in the typical 
caudal vortebra (Plate 7, бд. С). In the fresh specimen the 
resulting cavity between two successive centra is filled up with 
а gelatinous substance, the remains of the primitive notochord. 
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The neurapophyses (Plate 7, 68) are attached to the dorsal 
surface of the centrum, by ligamentous articulation in the an- 
terior fifteen or sixteen vertebre and by permanent ankylosis in 
the remaining posterior vertebra, The lef and rj 
physes mect in the median dorsal postion, for el 
arch, which encloses the neural canal. The newral arch is pro- 
longed dorsad and backward into (ће neural spine (Plate 7. 
49) which may be single or double, depending on the extent of 
union of the neurapopyses. In the ûrst six or seven verlebræ 


the neural arches can be totali separated into distinet right 
responding neural spines. 


and feft elements with their с 
condition results in the presence of double neura spines in the 
vertebre concerned. The remaining posterior vertebra pos- 
sess single neural spines with the tips of the first few spines 
cleft to show the remains of fusion. ‘The spines are all directed 
backwards and dorsad and are longest in the region of the 25th 
{о the Bist vertebrae, 

Attached to the ventrolateral regions of the centrum are pro- 
jections known as parapophyses (Plate 7, 73) for the articula- 
tion of the rihs. They are biggest on the 2d vertebra and grud- 
пайт diminish in size and prominence posteriorly unti] the 161 
or 18th vertebra, when wilh the formation of the first complete 
hiemal arch they disappear, Correspondingly, the ribs of the 
first sixteen or eighteen verlebree are articulated to the para- 
pophyses, Posteriorly they ате attached to the sides of the 
developing hemal arches, and more backwards until the last 
rib-bearing vertebra (30th or 31st), they are borne on the still 
diverging tips of the newly-formed hemal spine (Plate 7. 77) 

"The epiplourats (Plate 7, 75), or double ribs, are attached to 
the dorsolateral regions of the centrum by fibrous connections, 

Typical caudal vertebie are pictured in Plate Т, баз. F and С. 
А typical caudal vertebra does not possess ribs or epipleurals, 
The hemapophsses (Plate 7, 70) are joined together ventrally, 
forming the hemal areh which encloses a canal, the Бата! 
‘The arch is prolonged downward and backward into а 


СІ 


hemal spine. 
‘Phe first vertebra, the айак (Plate 7, би. А) is modified for 


the articulation of the vortebrat column with the half centrum 
of the hasioccipital. The centrum is smaller than the contra of 
the more posterior vertebra. The nettrapophyses are the broad- 
est in the whole column. The neural spine as stated previously 
is double. There are beginnings of the parapophyses on its 
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ventrolateral regions, although in younger specimens those can- 
not be есеп. Between the bases of the netrapophyses and the 
centrum the delicate epipleurals are articulated, 

The second vertebra, the axis (Plate 7, бш. Б), is also differ- 
entiated from the others and closely resembles the allas in 
structure, The neurapophyses, althongh smaller tham those of 
the atlas, are larger than those of the succeeding vertebra The 
neural spine is likewise double. The parapophyses uro always 
present. The axis possesses a pair of epipleurals. 

The 3d vertebra (Plate 7, tig. С), is more of a typical abdom- 
inat vertebra with all its parts, than the first (wo. The riba 
are the biggest in tho whole column, The neural spine is double, 

Plate 7, fig. D, is the 17th vertebra, or last abdominal verte- 
bra. The structure is similar to that of the typical vertebra 
already described above, 

Plate 7, fie, E, is the 18th, or the Ist caudal vertebra. Except 
for the complete hemal arch and the corresponding attachment 
of the ribs fo the bases of this structure instead of to the раға» 
pophyses which are no longer present, the vertebra resembles 
in many respects the typical abdomina] vertebra. 

Hate 7, fig. F, is the 324, or the 2d real caudal vertebra with 
по movable ribs attached. 

Plate 7, fig, С, is the 31st, ot the txt real caudal vertebra, show- 
ing the structures from the lateral aspect. 

The last four or five candal vertebre are included in the at- 
tachment of the caudal fin. "The last three vertebra, especially, 
are well modified. The neural arches and spines ate very much 
enlarged, Just at the point of fusion of tle neurapophyses of 
the 4156 vertebra there is a prominently projecting anterior 
process which fits tightly into the back of the попка) arch of 
the preceding vertebra, The humal arch possesses a similar 
projecting anterior process, also at the point of fasion of the 
hemapophyses, which likewise fits tightly into the back part of 
the hamal arch of the preceding vertebra, 

The weural arch and spine of the 42d vertebra possesses the 
same anterior process at the same place. In addition to this, 
there is an internenral which fits tightly between the neural 
spines of the 4186 and 420 vertebra. In two specimens, instead 
of these modifications, there were two neural arches and spines 
for the 424 vertebra. The homal arch with its spine is very 
much enlarged and is movably articulated with the centrum. 

The 43d or hypural vertebra ix the most modified of ай the 
vertebre (Plate 10. figs, D and E). The centrum tapers ab- 
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liquely upward and backward, and continues. imperceptibly into 
the neural areh und Из spine. The elements of the neurapo- 
physes are separate, Tho hemal arch with its spine sifers 
the зате modification as that of the 424 vertebra, only that its 
base rises more obliquely upward, corresponding {о the modi- 
fied nature of the centrum. 

These different modifications and specialized arrangements 
of the last few caudal vertebra result jn a strong rigid articula- 
tion of these ‘ucttres, and yet permit a certain degree of 
movement corresponding io the movements demanded of the 
caudal fin, 

There are six hypurals (Plates 6 and 10, 81) which differ 
remarkably in size, The Ist hypural is small and stender, and 
fits tightly between the last neural spine and (Ве 2d hypural. 
Тіс 2d hypura) is a little larger than the Ist and articulates 
with the carving upturned base of the 3d hypural. The 39 
hypural is large, and articulates with a posterior projection 
from the base of the nearal arek of the 43d vertebra. ‘The 4th 
hypural is a little larger than the 34, and articulates with the 
tapering tip of the centrum of the 43d vertebra. The Sth hy- 
рига] articulates with both the centrum and the most posterior. tip 
of the base of the hæmal arch of the 43d vertebra. This and the. 
Ath hypural form the middle portion of the caudal fin skeleton. 
The Gih bypural is the largest and broadest of all the hypural 
It articulates with the hemal arch and spine of the 43d vertebra. 

АЛ the hypurals as shown by the 4th and the 6th, have the 
tendency to be wedge-shaped. The whole set together with the 
last few vertebra are greatly strengthened by eartiluge reën- 
forcenienis. 

Hibs (Plates 6, 7, and 9).—Movable ribs (Plates 6 and 7, 
74), or subperitoneal ribs, are found on the twenty-eighth or 
twenty-ninth vertebra after the axis, hoy encircle the ab- 
dominal cavity and are situated immediately andor its parietal 
Гуйолеша. There is a gradual decrease іл the length and 
breadth of the ribs from the first pair to the last. The span be- 
tween tho pairs rentains practically the same throughout the first 
thirteen or fourteen pairs and then gradually hecomes less pos- 
teriorly until the last six or seven pairs, where the elements of 
both sides come close together nearly im a parallel line. This 
variation in the span of the ribs corresponds to the gradual de- 
crease in the size of the abdominal cavity as it proceeds pos- 
tetiorly. The last four pairs of ribs are modified in position to 
Support more efBeiently the posterior portion of the air bladder. 
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Epiplewrals (Plate 9, figs. С and 0) — АЕ the junction of the 
epaxial and hypasial muscles, along the myocommata and in the 
plane of the embryonic horizontal skeletogenous septum, the 
paired epiplewra (Plate 7, 75) аге situated. As has -been 
stated previously, they are attached by fibrous connections to the 
dorsolateral regions of the centra of the first twenty-three to 
twenly-six vertebra, 

Two strong tendon bones project backward and outward from 
cach side of the occipital region, their course roughly parallol to 
that of the subperitoneal ribs. The second of these two bones is 
very much enlarged, and possesses several slender branches 
which are spread among the muscles of the anterior part of the 
trunk (epaxial region) in the manner of the multiple filamen- 
tous branches of the intermuscular bones, It aries from the 
dorsolateropasterior part of the basivecipilal, ог, to be exact, at 
that region of the basioccipital half centrum. The first bone is 
much smaller than the second, but is still considerably Jarger 
than any of the real epipleurals. Tt arises at the proximal por- 
tion of the posterolateral region of the exoccipital, In а well. 
prepared skull they are not detached and seem to be a real 
part of it. Ridewood(5) considered them as itermuscular bones. 
‘These two bones help form the support of the roof of the bron- 
chial region and at the same Support the thick muscles 
at the back of the skull. From their function. location, and 
structure, they are halfway between the real epipleurats and the 
intermuseulars (Plate 9, figs. A and E), so I propose to сай them. 
epipleurointermuscular bones. 

The real epipleurals are borne by the vertebrae, beginning 
with the atlas, to the 23d or 26th; consequently, twenty-one to 
twenty-four vertebrte, except the atlas und axis, bear double 
ribs. The first fifteen to nineteen pairs are usually bifid, with 
the dorsal branch going along the curve of the epasial muscles, 
and the ventral, in the direction of the bypaxiat muscles. The 
remaining epiplearals are delicate slender single pieces which 
decrease in length in the posterior vertebra. In the last four 
or five epipleurals the ossification has not been completed, so 
that their proximal portions are still fibrous and only a smalt 
portion of the distal end is оков. Sometimes this ossified 
portion is only about 1 mm long, and, of course, easily over- 
looked in dissection. The number of epipleurals оп both sides 
varies, but this variation is not significant 
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GIRDLES AND FINS 


Shoulder girato and fins (Plate 3; Plate 4, figs. В and D). — 
The uppermost bone of the shoulder girdle is the supratemporal 
(Pistes 3 and 4; text fig. 1, 52) which is followed ventrally by 
the posttemporal (Plate 4, 23). These two bones of the tem- 
poral series have already been dealt with. Both serve to con. 
nect the remaining ventral clements of the shoulder girdte to 
the skull, although the latter, through its dorsal epiotie limb 
and ventral opisthotic limb, performs the greater part of the 
work. 

Below the posttemporal, extending downward and backward, 
is the slightly curved flattish supractaviele (Plates $ and 4, 55), 
shaped like the blade of a knife. Its entire posterior border is 
thin and sharp. [ts posterior third is elosely but not immovably 
applied to the onter anterior border of the ascending dorsal limb 
of the clavicle, 

The clavicle (Plates 3 and 4, 56) js long and runs forward and 
downward. Its curving ventral portion is expanded mesially, 
the thin expanded portions of both clavicles closely meeting but 
not totally fusing in the median line, producing a prominent 
ridge. 

Behind the base of the clavicles at the curve, the smali, thin, 
and slender sealelike postelavicle (Plates 3 and 4, 57) is slightly 
attached. Its posterior end is also applied closely along the 
whole length of the short posterior dorsal spine of the hyper- 
coracoid (58), somewhat strengthening its slight attachment, 
Tt extends backward and downward through the muscles of the 
base of the pectoral fin. Unless great саго is taken in the dis- 
section of these parts, the postclaviele is easily lost. 

Two irregularly flat bones, the hypercoracoid (Plates 3 and 4, 
#8) and the hypocorncoid (Plates 3 and 4, 59) the former slightly 
smaller and placed posterodorsad of the latter, are immovably 
articulated with the clavicle. The former articulates with the 
clavicle by means of a broad anterodorsally directed limb, and 
with its mato, through its ventral region. ТЕ possesses а large 
foramen on Из anterior part. The bypocoracoid articulates with 
the base of the cl: le in two places; posteriorly, by means of 
а posterodorsal projection whieh meets a similar posteroventeal 
projection of the clavicular base, and anteriorly, through its 
pointed anterior tip which meets an anteroventral projection of 


the clavicle. 
p 
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А stender and curved mesocoracoid (Plate 4, 60), visible only 
ол Ше medial side of the girdle, serves to join the last three 
elements of the girdle. 

Articulating with the hypercoracoid and the hypocoracoid-and 
directed posteriorly are Zour or five small bones, the actinosts 
(Plates 3 and 4, 64), which, except the two dorsal cuboid cle- 
ments, are ай irregularly slender, 

The fifteen to seventeen cartilaginous pectoral rays (Plate 4, 
62) articulate with the actinosts by means of cartilaginous no- 
dules which are firmly fixed and held between their widely 
diverging bases. The number of rays may slightly vary on 
each side. 

Pelvic girdle and fins (Plate 2; Plate 4, figs. С and D).—The 
skeletal support of the ventral fins is entirely freo from the rest 
of the skeletal system. ‘The ventral Яп on each side is supported 
by a single bonc, the pelvie girdle (Plates 3 and 4, 62). Fach 
bone possesses a medially directed posterior projection which 
meets that of the other side in the median line and is joined to it 
by cartilage. "The ten to twelve ventral vays (Plates 3 and 4, 
63) are indirectly attached to the girdle by similar cartilaginous 
nodules that are found in the pectoral fins. 

Vertical fins and their skeleton (Plate 10).—The vertical fina 
include the dorsal, anal, and caudal fins. They are connected to 
the skeleton by bones placed loosely in the flesh, which have 
merely slight fibrous attachments to the nearest skeletal parts, 
‘or none at all. 

The dorsal rays (Plate 10, 78) are supported by a series of 
fourteen such free bones which are known as interneurals (Plate 
10, 77), being situated at the interspaces between the neural 
spines. The Ist interneural of the dorsal fin is situated between 
the 14th and 13th neural spines. It is very much enlarged 
Attached to it are the first four or five dorsal rays which are 
зо closely placed one after the other that they seem to form cx- 
tornally a single big ray, The remaining interneurats gradual- 
{у decrease in length posteriorly, the tips of the last six or seven 
no longer reaching those of the nearest neural spines. The ar- 
ticulations between the interneurals and the dorsal rays are by 
means of cartilaginous nodules, the same ав those in the pectoral 
and ventral fins, and are typieal for all the fins, both paired and 
vertical (Plate 10, Вх, F) 

Not all the interneurals, however, are concerned with the 
support of the dorsal fin. The first thirtcen interneurals, which 
are placed loosely in the first thirteen interspaces between the 
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перга) spines of each of the corresponding first fourteen verte. 
bra, are entirely free and not in the least connected to other 
parts of the skeletal system. 

‘The anal fin is likewise supported and loosely connected to 
the skeleton by seven or cigit such free bones known as intere 
Бета» (Plate 10, 79) hecause they are situated in tae inter- 
spaces hotween the ham mes. At the level of the hemal 
Spine of the Bist vertebra the quill-shuped and much enlarged 
1st interheemal articulates by fibrous connections with the ante- 
rior face of this hemal spine. Sometimes the next interhemal 
is totally ankytosed to the first. except for the basal notion which 
stays clearly distinct. The next two «lender interhaemals, which 
are very close together, are likewise attached with fibrous can- 
nections to the posterior face of this same hremal spine, The 
next tie also, very close together, are closely applied to the 
posterior face of the succeeding Мете) spine. Tho next twe 
are situated in the interspace between the hemat spines of the 
334 апа 34th vertebra. while the last u very short hone. is 
exactly at the tip of the hemal spine of the 34th vertebra. The 
eleven cartilaginous алы] rays (Plate 10, #0) are articulated 
witi the interhamals in the same way as in the dorsal бп. The 
Ist interhemal js modified to receive the posterior end of the 
air bladder. The last three or, for pairs of movable ribs, tbe 
first throe Interhzemals, and the hemal spine of the 31st ver- 
tohra, ail aid in the support of the posterior portion of the air 
bladder. 

The skeletal support for the caudal fin has already beon dis- 
cussed, except for the actual articulation between the caudal 
rays and these bony skeletal parts (Plate 10. figs. D and E). 
There are from thirty-six to forty candal rays (92). the dorsal 
and ventral lobes possessing equally cighteen to twenty rays 
each. The rays are articulated to the hypurals, and the neural 
and Мета! spines of the last few vertebra, by thick cartitagi- 
nous pads which form a strong cementing substance between the 
fin rays and the bones. The cartilaginous rays grasp the bony 
supports between their diverging bases, these bony supports be- 
ing inserted decpest in the seven or eight longest rays of cach 


lobe, 


INTERMUSCULAR BONES 
Situated in the myocommata of both the epaxial and hypaxial 


muscles are fine tendon bones, known as intermascutar bones 
{Plates 8 and 9, 76). They are very much branched in the 
anterior regions where the muscles are thickest, and gradually 
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decrease in their branchings posteriorly, until in the tail region 
they are single bones. They do not connect with any part of the 
skeleton except perhaps through the fibrous myosepia where 
they are situated. They are responsible for the extremely beny 
nature of the species 

Epozial intermuscular bones (Plate 5). Тноте are from 
forty-three to forty-five epaxial intermnseular bones on each 
side, corresponding to the same number of myocommata. The 
Ist is usually much smaller than the rest, but possesses the most 
fllamentous branches. Sometimes it possesses as.many as ten 
branches at each end. The number of branches gradually de- 
ercases posteriorly, until the 30th or 31st myocomrna, where the 
bones are unbranched. The last six or seven da not follow a 
backward and upward course but ате roughly parallel to the 
long axis of the body corresponding to the position of the mus- 
Фе masses in this region. The number of these bones may 
slightly vary on the two sides, but no undue significance need be 
attached to this variation, 

Hypacial intermuscrlar bones (Plate 9, figs. A аяй B).—In 
the myocommata of the hypexial muscles intermuscular bones 
are likewise found. Thore ave from twenty-two to thirty such 
bones on euch side. These bones are mot as branched os those 
in the epaxial region. The first one to four intermuseular bones 
are very delicate, fine, and unbranched, requiring a great deal 
of care in dissecting them out. The next eight to twelve possess 
two branches at their distal ends; the rest are unbranched. Аз 
in the dorsal region, the number may slightly vary on the two 
sides, as also the number of branched and unbranched bones. 
Similarly, no undue significance need be attached to this difer- 
ence. 
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Summary of parts in the ekelcton of Chanas ehaxos (Forskét). 
Merion. 


ЫЗ 


Profronta] 
(Беде 


Skull end visceral skcleton...... | Parietal - 
Epiotic .. 
 Suprzoccipital 
Prerotie n. 
Opisthotie 
Exoccipitat 
Basioceipital 
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F'eralit) Continued. 


Skull and viscera) skeleton... 


Girdles and fins (paired and 
vertical fins кай their ske- 


letal supports) нето 


p 


Parasphenoi 
Adinghenoid a 
Prostie ооо 
Hyomandibolar -apia 
Symplectie . 

Quadrate ~ 
Fiers 
Palatino 
Морс 
Metapterspoid 
Preoperelt. s 
Operele .. 

| Suboperele 
Intecopercle 
Atia ees i 
Sesamoid articular о 
АЕ сено 
Doary — ud 
Maxillary 2... 
Provasillary ... > 
Пиета 
| nihal = 

Corotohyul 
упебув. 
Glossobyal 
Сун] 

| Beanchiottogaia — 
i Basibvanchiats 
i pobranehials = 
Ceratobranchlals 
Tpibranchils 

| Pharyagubranchisls 
| Suspensory cartilage 
Supracrbital.......— 
Preorbital 22. 
Suborbitels 
Postarbital 
Nawal енот 
Sabtempotal — 


Supratemporal .... 
Posttemporal |. son 
Supraclaviele 

Clavicle s 5 
Postelavicle » 
Hyporcoracoid 
Fypoeoracoid 
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TAMA: 1.--бищмати of parta in the skeleton of Chanos chanos 
(Forshsil)—Continved. 


Resin. топон. ae 
Мезосогасой . раса 


tinosts шыш Ма 
Pelvic girdle 
Реван rays ..... 

Girdles аай йоз (paired and | Ventral rays 

vertical fins and their skeletal | Dorsal rays ы 

supports) Anal rays 12 
Caudal rags 2 у 
Intemteueals s 
Нет 
урша. 


| 
[m 


БАТАСЫ n АБАЙ 
Vertebra] column end ribs... Riba 2. —À 
ipipleuxals ..... T a052 


[Epaxid inteeniusculars..... 86-00 


Jatermuscular bonos Tlypewiad  intermusculars. 44-00 


Epipleurointermusculars 4 
Possible total 8 4 и 90-619 
ALPHABETICAL INDEX 
Abdominal vertebem, 65 Epipleurointermuseoler bones, 46 
Ено, 2 
Alispboncid, 14 хосбрия 11 
Anal rays, 90 Frontal, 4 
Angular, 29 Glossobyal, 37 
Articular, 27 Hemapophyses, 70 
Atlas (Plate 3, fig, А) Hamal spine, 71 
{Plate G), а Hyomandibular, 16 
Axis (Рече 5, fig, В) Hypereorucoid, 56 
(tate 6), 6 Hypozoracoid, 9 
Baslbranciiids, 40 Hypobranchials, 41 
Bosioecipital, 12 Hyparals, 81 
Uraxchiostoxals, 28 ltynohyals, 26 
Caudal rays, 62 Tntociaemals, 70 
Caudal тепсете, 69 Ішеенуі, 33 
Centrum, 67 Intermascular bones, 76 
Ceratobranchiats, 42 Internoncals, 77 
Corstehyals, 15 Inleropercle, 20 
Claviele, 58 Maxillary, 21 
Dextary, 30 Mescroracoid, 60 
Dorsal rays, 28 Mesoprerysoia, 21 
Épivranci: Motzpterygoid, 22 
EpPya, 04 Nasal, a1 
Epiotic, 7 Neurapuphyses, 68 


Epipleurals, 75 Neural spine, 69 
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ALPHABETICAL INDEX—continued 


Operele, 24 
Op:schoti, 10 
Palatine, 20 
Parapophyses, 73 
Parosphonoid, 18 
Parietal, 6 

Pectoral rays, 62 

Pelvic girdle, 63 
Pharyagobranchials, 44 
Postelaviele, 57 
Postorbital, 50 
Posltetmporal, 54 
Prefrauzal, à 
Promasillary, 22 
Prevperele, 23 
Preorbital. 48 

Prootic, 15 

Pterotie, 9 


1, Уолт 
2. Ethmoid 

3. Роны 

4 Frontal 

5. Sphenotic 

6. Parietal 

т. Epiotic 

& Supraoecipital 
5. Pterotie 

30. Opisthotie 

11. Exoceipical 
22, Wastoccipital 
13. Parasphenoid 
14. Alisphenoid 
18. Prootic 

16. Hyomandibular 
тиресе 


Pierygoid 
Palatine 
Mesopterygoid 
Motapterygoid 
Preopercle 

i Operele 
Suboperete 
Interopercle 

Y7. Articular 

28. Scsamoid articular. 
29. Angular 


Pterygoid, 19 
Quadrate, 18 


articular, 28 

Suboporele, 25 

Suborbitals, 49 

Sobtemporal, 53 
upractavicle, 86 

Supraoccipital, В 

Supraorbicals, 47 

Supratemporat, 52 

ipensory cartilago, 4b 

Symplectic, 17 

Оозул], 38 

Ventral rays, 04 

Vomer, 1 

Zygapophyses, 12 


NUMERICAL INDEX 


30. Dentary 
AL. Maxillary 
92. Premaxilla 
3j. Interhyal 
EN 


35. Hypoayals 
31. Glorsohyal 

38. Urohyal 

Зэ. Branchiostegals 
40. Basibeanchials 

41. Hypobranchials 

42. Ceratobranchiuls 
Epibranchials 

|. Pharyngabranchials 
Suspensory cartilage 
Epipleurointermuscular bone 
Supraorbitols. 
Yreorbital 

. Bulocbitals 

. Postarbital 

Nasal 
Supratemporal 
Subtomporal 
Pasttemporal 
Supraclavielo 

. Cavicle 

7. Postelavicle 

> Mypertoraceid 


за The Phitippine Journal of Sctence 


NUMERICAL INDEX-—continued 
55. Bypocorncoid TL Hamat spine 
60. Mesocoracaid 2. Zygapaphyses 
бі. Actinosts Parapophyses ў 
62, Pectoral rays 71 Rib 


8л. Pelvic girdle 


pipleweals 
04, Ventral rays ntcrmusculae bones 
65. Abdominal vertebre 27. Internenrals 
66. Caudal vertebrae х Dorsal rays 
вт. Centrum t. Interhæmals 
68. Neurapophyses j. Anal rays 
69. Neural spine . Нурига 
70. Hiemopophyscs Caudal rays 
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ILLUSTRATIONS 


Yr Акыга aod Pasi; text ва. L 
specimen by N. вана, JEI 


drawing 


теста irum есіте 


Perl берш, X 1 


A. Dorsal aspect, 
B. Ventral aspict. 
C. Left latera] aspect. 
7. Vomer; 3, cthmoid; 2, prefrontal; 4. frontal; 5. wohenotie: с. пан. 
7, «ре; 8, supraoceipital; 2, pterotie; 10, opisthotic: 
Ы, exaccipital; 22, basioceipital; 15, parasphenoid; 14, ali 
sphenaid; 25, prootic; exp су, eupenoceipital crost or spine; br art, 
articulating surface for branchial apparatus; Ayo art, erticulat- 
ing surface Sor heud of hyomandibular, 
PLATE 2. SKULL, х1 
Еш. A, Posterior aspect. 0, Parietal; 7, epiotie; я, supraotcipital; 2, 
pterotic: 70, opistholie; 11, exowipital; 13, parasphenoid; Jor 
mag, foramen magnum; art, facets for articulation of half сел. 
trum. (The hai centrum was detached to show the basioceis 
pital). 
В. Hyoid arch with attached branchiostegals, superior aspect. 
С. Same structure, inferior uspert, 
#5, Tnterhyal; 14, cpihyal; 45, coratohyal; 36, hypophyale: 37, glosse- 
hyal; $8, wrohyal; 29, branchistegala. 


Prata 3 
side, outer aspect; x Ол. 47, Supracrbitats: 


suborbitals; 50, postorbital; 51, nasal- 
j X ӨЛ. 41, Maxillary; st, pre- 


Cürcumorbital series, le 
43, preorbital; i9 

Maxillary series, [oft side, outer aspect 
maxillary. 

Mandibular series, left side, outer aspect; x 07. #7, Асйеш 
gular; 20, dentazy. 

Hyopalatine series, lefi side, outer aspect; X 0.7. 20, Hyomandibutar; 
17, зупркобет 13, quadrate; 19, pterygold; 20, palatine; $f, meso- 

^, motaplerygoid.. 

eft side, outer aspect; x 0.2. 28, Preoperele: 24, oper- 
cle; £5, subopercle; $6, interoperde; 32, brunchiostegals. 

Temporal series, left side, outer aspect; х ОЛ. 58, Supratemporal; 23. 
subtemporat; S4, posttemporal 

octoral girdle and rays, left side, outer aspect; X ОЛ. 55, Sapraclavicle; 
56, clavicle; 57, postelavicle; 58, hypercornceid; 59, hypocorncoid: 
^, actinosts; 62, pectoral raya. 

Pelvic girdle and rays, left side, outer aspect; x Фл. 6f, pelvic girdle; 
64, ventral rays 

E 


20. an. 
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PLATE 4 


Fig. А. Mandibular and byopalatine series, left side, inner aspect; X ол, 
48, Hyomandibular; 17, symplectic; 26, quadrato: 10, pterygoid; 
#0. palatine; $1, mesopterygoid; 22, metapterygoid; 27, articulat; 
#4, sesamoid articular; 29, agar; 20, dentary, д 
В. Pectoral girdie and rays (some parts of temporal series inctuded), 
left side, immer aspect; x 07. 24, Supratemparal; 55, post. 
temporal; 28, supractavicle; 24, clavicle; 57. pastelavicle: S8, 
hypercoracoi hypocoracoid; 50, mesoeoracoid: 41, actinosts, 
42, peetorai rays, 
C. Pelvic girdle and rays, teft side, inner speet; x 07, 03, Polvie 
girdle; 64, ventral rays. 


PLATDS, Пуоллхошль AYeARATUS, x 1 
Fic. А. Superior aspect, 

В. Inferiar aspect, with hyoid arch extended forward. £8, Interhyal; 
32, epiphyal; 39, ceratobyal; 36, bypophyala; 37. дюнзойуа1: 25. 
probyal; 30, 15 busibranchial; 40, 24 basibranchial; 40, 3d 
basibranchial; afu Ist hypobranchial; 4i, 2d hypobranchial 
49 3d bypouranchial; 45, 196 eoratobranchial; 42, 4th cerato. 
branchioty 4, Sth coratobranchial; $2, 1st epibeanchia): $24 4th 
spibranchial; 44, Ist pharyngohranchial; ij, 3d pharyngo 
branchial; 48, suspensary cartilage; а, bony portion of plosto- 
hyal; car, cartilage; m, membrane. 


Prate 6 
65, Abdominal vertobre: бё, caudal vertebrre; 79, ribs; M4, hypu- 
rals; 82, caudal rays; a, atlas; 5, axis, 
B. Complete skeleton from the right side. Intermusculars of right 
side held in place by fine wires which can be seen on ова 
serutiny; x 0: 


тк. 


Pate 7 
Figures 08 actual sise, 
Feo, А. Atlas, left lateral aspect, 
B. Axis, left lateral aspect. 
C. Third vertebra and ribs, anterior aspect, 
D. Seventeenth vertebra; Jast abdomina] vertebra, anterior aspect. 
E. Eighteenth vertebra; ist caudal vertebra, anterior aspect. 
Е. Thirtyaccord vertebra; a typical caudal vertebra, anterior 
G. Thirty-first vertebra; Ist cauda? vertebra without ribs, left 


t 
lateral 


disurticufated to show parts of typical ab- 
interior aspect, 

#2, neural spine; 70, baemapophyaes; 
74, hama spine; 24, tyrmpophywss: 74, parapophyaes] 24, ri 
75, cpipteurat. 


dominal vertebra, 
67, Contrum; 08, noutapaphyse: 


Fic 


Ба 


ки. 


Ба 
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Plam 8 
Figures 0.5 actual sizo. 
A. Epaxiat intermuscular hanes of eft side. 
*В, Epáxial intermutculaz bones of right side, 
76, Inteemuscular ок. а, First interniuseulue bonc; b, last inter- 
muscular hone. 


Puts 9 


Figures 03 actual size. 


А. Hypoxia) 

В. Hypaxial intermmseu'ar bones of right side, 

76, Intermuscwlar bones: a, first intermuscular bone; an fast intor- 
muscular bone. 

C. Epipleurals of left side, 

D. Epiplcurals of right ride. 

learointermuseular bones; с. first real cpigleurel; d, last 


Phare 10 


А. Froo nteenurals: x 02. T5, Interner 
b, Inst nterncural. 
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F Structure of a typical fin skeleton (24 (лға! fin skeleton) ; x 0.06. 
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EARLY LIFE HISTORY OF THE VIVIPAROUS PERCH 
TJENIOTOCA LATERALIS AGASSIZ 1 


Ву бло J. Brasco 
Of the КЪВ and Gume Administration, Burceu of Seicuce, Manita 


vive murs 


‘This paper presents a study of the early development of the 
rous blue perch, Tazuiotoca lateralis, family Embiotocidæ, 


vivis 
covering the morphological structure of the ovary and the larvat 


development of the young, 

The materia] on which this study is based consists of mature 
specimens with various stages of ovaries of Tieniotoca lateralis, 
collected in Puget Sound, Washington, from 1929 to 1932, by 
the faculty and slidents of the Department of Fisheries, Uni- 
versity of Washington. 

An adult female of Tæniotoca iateratis was dissected to deter- 
mine the position of the ovary in the body y. Other dis- 
sections were made to study tite morphological structure of the 
ovary 

Беле specimei 


47. lateralis caught in September, October, 
and November, 1952, were found to contain eggs in various 
eloavago stages, and from December, 1932, to July, 1933, various 
stages of the larva and young were also found. 

The eggs were removed from the ovarian sacs, washed in 
water to remove formalin, passed through various concentrations 
of alcohol up to 100 per cent, cleared with Beechwood creosote, 
and then placed In concave glass slides for examination, 
methods of killing, staining, and clearing the 
tissues and embryos wore uscd. 

‘The cross sections of am ovary fixed with formalin were pre- 
pared by the рагайп method, stained with haematoxylin and 
eosin, and cleared with xylene. 

‘The larv preserved in formalin were washed with water, 
stained with borax carmine overnight, destained with 70 per 


‘A portion of a thesis presented for the degree of Master of Sti 
{Fisheries} in 1822, prepared under the direction of Dr, Leaner P. 
formerly with the University of Washirgton, Department af Fisheries. 

E 
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cent acid alcohol, cleared with Beechwood ercasote, and then 
mounted on glass slides. 

The eggs were measured with a filar mieromoter eyepiece 
und the data recorded. ж 

All drawings were mado with the aid of a camera lucida and 
projection drawing apparatus al known magnification. 

The writer wishes to express his thanks to Dr. Leanard P. 
Schultz, formerly with the Department of Fisheries, University 
сі Washington, for furnishing part of the matoriat and for his 
kind suggestions and helpful eriticism. 


HABITS OF TENIOTOCA LATERALIS 


Preniatoca laierolis Agassiz is found from Vancouver Islands 
te San Diogo, rarely southward (Eigenmann and Сноу. 1894) 
from the latter point. 

The secondary sexual characters of the mule and female 
Tiæniotoca lateralis are similar to those found in Cymatogaster 
eagregetus, Damatichthys гаса, and the related species Amphi- 
gomopterus aurore, of the family Wmbiotocide, ‘The anal бл 
in the fomale is unmodified, and the anal fin of the male has on 
cach side a glandlike stracture with a free duet pointing torwa 
The males of Amphigonopterue aurora, Cymatogaster auyreya- 
tus, and Micrometrus miniis, have well-developed glands and 
testes soon after birth, but Hubbs (3921) found that one-year-old 
males of Ambiotoca lateralis (—Tienintoca lateralis) were itn- 
mature. 

‘The breeding habits of the blue perch are nol definitely known, 
Probably all the viviparous perches inhabiting the shores along 
the entire coast from San Diego to Puget Sound have more or 
less similar breeding habits, with a slight variation in the time 
of breeding during the summer (Hubbs, 1917, 1921) 

The breeding habits of Cymatogaster aggregatus were ob- 
served by Hubbs (1917) July 5, 1916, № а shallow channel of 
an estuary in Santa Barbara County, California. His descrip- 
tion, quoted below, serves as an example of the process of copula- 
tion in the viviparous perches. 


Attention «ras fits: directed to u slight disturvunce about twenty feet 
offshore, where two "Shiners” were swimming with ther backs just out 
of the water. Very soon che pair were joined by six others, which judging. 
from their small site, were likely males, ‘The original pair swam sloviy 

idol regions in close proximity, The largest of the 
supernumerary fishes immediately preceded the pair, while the ойт 
followed a short distance behind. Occasionally the male turacd partly 
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unto his side, After the fishes had procceded thus shoreward about six 
feet, there ensued a commation, of which the details were not observed, 
and then ail but the first pair swittly made for derper water offshore, 

‘The pair, now atone, then proceeded against the tide im a semi-ciredlar 
course of about five feet, frequently’ pausing while the male, turning upon 
his Side, opplicd his anat region ta thut of his mate. Finally reachiu: the 
Shelter of а stone in ubout а foot of water, the pair halted aud copuiation 
ensued. With theft heads in the same direction and their anal regio 
contact the pair remained quite motionless for a few seconds, seen 
balance in tke water. The male turned over 10 a nearly horizonta! position, 
the female mach less. For several seconds the male moved rather slowly 
about half an inch back and forth, paused, then resumed tae vibrator 
movement for u few seconds and finally darted of without warning into 
deeper water, 

James Blake's suggestion that the ventral surfaces are ap- 
Dressed. the heads of the fish pointing in opposite dircetions 
during copulation, is contrary to the observations of Hubbs 
1916). 

The time of breeding of Tæniotoca lateralis can be determined 
from a study of the eggs and larval stages, Eigenmann (1904) 
stated that copulation of Cymatogaster takes place during June 
or the carly part of July, but the eggs are not fertilized until the 
following December. He based his conclusion on the seasonal 
behavior of the males and females, the stages of development 
of the testes in the males, and the presence of spermatozoa in 
the ovarian follicles in summer and late fall. Hubbs (1917) 
verified the evidence of his first observations on the copulation 
of Cymatogaster and added that delayed fertilization of the 
eggs probably happens in all of the viviparous perches 

In Tæniotoca lateralis ovaries of the materials of 1933 exam- 
ined in October and November showed that the eggs were in 
late cleavage, blastula, gastrula, and embryonic stages. Іш 
December there were minute larvae 1 mm long. The successive 
larva] stages from December, 1922, to July, 1993, measure from 
1 mm to 51 mm in total length 

Sinee the larvir remain in the ovary from Oetober to June 
and Joly, it is thought that the period of copulation of the blue 
perch probably is from June to August. The spermatozon are 
retained in the ovary of the females until fertilization takes 


plate in September. 
STRUCTURE OF ТИВ OVARY 


The normal position of the ovary in the body ca: 
Tomictoca lateralis 11.5 inches tong and 5.2 inches deep is 
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shown in Plate 1, fig. 1. The ovary, 13 mm long, is suspended 
from the dorsal wall of the abdomen by a mesovarium on its 
anterior portion end by a mesoreetum on its posterior portion. 

The ovary is с spindle-shaped bag in its early stages of 
development, from October to June, and in July becomes oblong 
as the developing embryos within increase in size (Plate 1, figs. 
2 to 9). The anterior part of the ovary is divided into two 
arms or horns, indicating that the ovary has a bilateral origin 
The left arm of the ovary, like the left arm of the ovary of 
Cymatogaster agyregatus, is usually mueh smaller than the 
right arm; the blood vessel entering the shorter left arm is 
likewise smaller, There are some cases where the two arms 
of the ovary are symmetrical. The ovaries of the sides have 
been united on tue poslerior region above the rectum, so that 
only the left and right anterior arms show the bilateral external 
structure, 

Plate 2, figs, 10 and 11, show the structure of the ovarian 
sacs and thcir compartments. Two sacs are suspended from 
the inner upper margin of the ovarian wall. A cross section 
through the ovary at an early stage in October shows definitely 
how portions of the ovarian sacs come in contact with the inner 
upper margin of the ovarian wall, and the manner of arrange- 
ment of the compartments of the ovarian snes (Plate 2, fig. 12) 
‘The sacs have their open ends at the posterior end of th 
The left sac has а single vertical partition, thus being divided 
into two compartments съ and с» while the right sac of the 
ovary has two vertical partitions making three compartments, 
6» Cy and е. The two ovarian sacs of "анюгоса lateralis 
have usually five compartments compared with the four com- 
partments of the ovarian sacs of Cymetogaster aggregatus. 
There are, however, exceptions to the five-compartment arrange- 
ment in Treniotoca lateralis, 

‘The ovarian sacs and their vertical partitions are highly vas- 
cular. A great number of blood vessels (rbv) and capillaries 
tadiate from the right and Jeft anterior arms and traverse the 
ovarian sheets towards their open ends, 

‘The histological structure of the ovarian walls and the ovarian 
sheets of Cymatogester aggregatus has been described by Eigen- 
mann (1894). Since there is а very distinct similarity of the 
morphological structure of the ovaries of Cymatogaster aggre. 
gatus, Tæniotooa lateralis, and other related species of the family 
Embiotocide, it is probable that the histological structure of 
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the ovarian wall and ovarian folds are also identieal in al the 
related species in this family. The following quotation de- 
scribes the histological structure of the ovarian wall and ovarian 
folds of Cymatogaster aggregati: (6) 


‘The ovarian walls are composed frst of the thin peritoneal membrane; 
second, of a layar of longitudinal muscle vers; third, of a layer of cire 
muscle fibers, inside of which there is in places, another [ayer of longitu 
‘nol fibers; fourth, a very thin [ayer of cells with fattened, deeply stainable 
nuclei; fifth, of a уст of epithelium. This layer is derived from the 
peritoneum. The cavity of the ovary arises as a proove on the lateral 
portion of the germinal УМ. The raised margins of the groove unite and 
form the ovarian cavity, which remains for some time connected with the 
body cavity by а ciliated opening. The inner linings af the ovary are thus 
of peritencal origin, Laterally and veatraliy the two inner layers form 
simple thin linings; dorsally they arc thrown up into a number of low 
ridges. Besides these ridges there ate on either side of the median dorsal 
line these bread sheets which ага simply ridges enormously exaggerated. 
‘These sheets pre unired 10 form the sacs mentioned above. Cross sections 
of these shests show them to be composed externally of a continuation of 
the epithelium Lining Фо ovarian sheath and internally by a continuation 
of the membranous tissue lying immodiatcly outside the lining epithelium 
ai the ovarian walls, In other words Nos, 4 and 3 of the structures enum- 
erated above sre тава. and greatly prolonged to form tbese sheets 
Ventrally the three sheets of each side have becoroc united, The ioner 
layers of these sheets somotimes form a solid tissue, hut frequently they 
are welt separated or connected by occasional fibers only. Tho latter is 
Probably un artifeint condition 

The blood vessels found in the sheets Це between the two inner layers 
of solls and aro surrounded Зу tissue derived exelusivaly fram tho ovarian 
walls, They are always quite distinct from the surrounding tissues. 


GENERAL DEVELOPMENT OF THE EGGS AND ТИЕ LARV.R 
IN THE OVARY 


Oügenesis takes place in the ovarian sheets, and as soon 
as maturation is complete, the ova are freed from the ovarian 
follicles. Cross seclions through the ovary in October indicate 
various stages of maturing eggs. Plate 3, figs, 16 and 17, are 
cross sections through l-eclicd eggs, which were free in the 
ovarian follicles but not free in the ovarian compartments, 

Eigenmann (1894) states that the eggs aro frovd from the 
follicles before segmentation begins, and fertilization takes 
place just before or after they are set free in the ovarian com- 
partments. I was unable to verily this point owing to the 
lack of material in September and October. Only the post- 
embryonic stages of the eggs were available in November 
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(Plate 3, figs. 19 to 24). The fertilized eggs and the larve 
are not connected with any part of the ovary during their 
development, 


ABRANOPMENT OF TTE LARVA: (N THE OVARY А 
Examination of several ovaries contuining various stages of 

larva of Dewatichthys саса and Tamiotoca lateralis indicated 

that there was no definite arrangement of the larve im th 


ovarian compartments, A similar condition was found in 
Cymatogaster. The embryos wore tightly packed against the 
ovarian walis and ovarian folds, some directed forward and 
others backwards. Eigenmana (1894) foond that when the 
Тагут had well-developed gills and were about ready to be born. 
their hends were towards the origin of the oxygenated blood 
supply at the anterior end of the ovary, 


NUMBER OF sarv IN THE OVARY 

Tt is generally known that the larger females of any given 
species of fish (oviparous or viviparous) are more prolific than 
the smaller females. Eigenmann (1894) found the number of 
larve in the ovary of Phanerodon lateralis (= Таніоіоса late- 
ralis) to vary from 21 to 80, the largest number being found in 
the older females, Hubis (1921) gave the number of larva in 
different sizes of Embistoen lateralis as follows: First specimen, 
257 mm long, contained 26 larvæ 46 to 49 mm long; second 
specimen, 265 mm long, contained 26 larwe 50 to 24 mm long; 
third specimen, 200 mm long, contained 10 larvas 55 to 58 mm 
long, but Hubbs suspecied that some of the larvæ bad been born 
earlier, My eounls of the Puget Sound material ranged from 
18 to 92 larve, depending on the size of the specimen. 


NOURISHMENT AND RESPIRATION OF ТИЕ YOUNG 


‘The smal} amount of the yolk іп the small egg, absorbed early. 
during the larval period, is not sufficient for the growth об the 
embryo and the larva, Kigenmann (1894) states that there 
is а general surface absorption of ovarian fluid throughout the 
ovarian life, so that the process of absorption by the general 
Surface supplies the necessary food of the larva until the first 
sill slit is open. He observed that a continuous stream of ova- 
rian fluid which entered through the first gili slit into the intes- 
tinal canal was accounted for by the ciliary movements in the 
intestinal сапа! and also by the motility of the tails of the sper- 
matozos found in the ovary and inner surface of the intestinal 
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tract during early gestation. The hind gut containing long 
hollow vascular villi found in the embryos of Texivtoce lateralis 
and in uther genera of the family bas been described long ago as 
region of Ioud absorption at the time of the opening of the 
month of the embryo. 

The ovarian fluid described by Bigenmann (1894) and other 
olid vell varricios which are derived fram the 


in contact with the ovarian 
structures which obtain their blood supply directly frum the 
Tho presence of ihe highly active spermatozoa in the 
ovarian Quid and fo the intestinal trael of the larva accounts 
for the disiribetion of the osygenated albumen in all parts of 
the отаку. The highly vascular fins in the luier stance ave m 
direct contact with the same ВУ 
obtaining their oxygenated albumen (Bigenmann 1894, Hubbs 
1921, and Ryder 1885) 
изодогмектат. STAGES 

The mature е jan follicle (Plate 3, fig. 18) 
ıe spherical having a diameter of about 0.8 mm. It has a 
білінер thin. viteline membrane, enclosing wmequabsized oil 
globules eventy distributed. 

The manner af cell division has not boon observed for lack 
of complete series of segmenting eggs. 

Plate 3, fix, 19, illustrates an сагу stage of differentiation of 
the germ riny, ‘The egg measured 0.69 mm in diameter; blas- 
toderm, 0.47; solli, 0.30; and yolk nucteus, 0.23. 

Plate 3, fig. 20, shows the blastoderm of un egg with fully 
developed germ ring and the beginning of the embryonic shield 
The hend of the embryo develops from the posterior pole of 
the embryonic shield, The diameter of the egg measured 
0:61 mm; blastoderm. 0.77; yolk, 0.36: and the yolk nucleus, 
0.22. 

‘The embryo is coited around the yolk (Plate 3, fig. 31). The 
diameter of the egg is 0.75 mm; the coiled embryo, 0.69; yolk, 
0.46; and the yolk nucleus, 0.19. 

Plate 3, бд. 22, is a lateral view of an embryo with several 
somites, The diameter of the egg measured 0.79 mm; the coiled 
embryo, 0.71; yolk, 0.52; and the nucleus, 0.23, 

In the ventral view of an embryo (Plate 3, fig, 23) the diameter 
of the egg measured 0.79 mm; embryo, 0.61: yolk, 0.39; the 
yolk nucleus, 0.22. 
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Plate 3, fig. 24, is an advanced stage of an embryo which has 
distinet eyes before hatehing. The diameter of the embryo 
measured 0,79 mm; embryo, 0.67; y yolk nucleus, 0.22, 

The diameters of 22 eggs in October ranged from 0.67 to 0.79 
mm, and in November, 27 eggs from 0.79 to 0.81 mm. 

The embryo before hatching encircles the yolk; the head те. 
gion is larger than the caudal zeion. 

А larva 3 mm long (Plate 4, fig. 25) is straight and has 36 
segments; it has narrow dorsal and ventral fin folds but its 
protoecreal caudal fin has no trace of the fin fold at its tip. 
The protruding hind gut is well extended beyond the yolk sac 
which contains a small amount of yolk material. The heart is 
а slender tube extending [rom the dorsal walt of the pericar. 
dium. There arc four gill slits; the first slit to open was found 
in a larva 4 mm long, in which the auditory capsule is very 
distinct in the developing cranium, but the lens of the eye із 
not well differentiated. The notochord is a straight cartilagin- 
ous rod extending from the hind brain to the end of the proto- 
cercal caudal fin. 

In a larva 7 mm long (Plate 4, fig. 26) the notochord extends 
to the axial lobe of the caudal; the dorsal fin fold is narrower 
than the ventral fin fold. The intestino is coiled and has no 
clongated saclike hind gut containing numerous villi in its inner 
side, The liver has now oceupied the former place of the yolk 
е. The chambers of the heart are indistinct. The air bladder 
is am outgrowth of the dorsal wall of the esophagus and is 
located dorsal to the intestine, The coraeoscapular cartilages 
traverse the thoracic region, 

In a larva 12 mm long (Plate 4, fig. 27) the maxillaries, eyes, 
brain, and opereles are well developed. The alimentary tract 
and eiveulatory system da not show further development. ‘Ihe 
dorsal and ventra fin folts posterior to the abdominal region 
are wider than those ef the caudal peduncl ‘The ventral lobe 
of the caudal fin is larger than the upper axial lobe. 

А larva 16 mm long (Plate 5, fig, 28) hus woil-developed dor- 
ва! and anal fins, but retains traces of the fin folds in the region 
of the caudal peduncle. The homucereal caudal fin has the be- 
ginnings of cartilaginous epurals and hypurals and these are 
chordal ax The caudal fin bas grown 


larger, 

A larva 21 mm long (Plate 5, fig. 90) bas enlarged dorsal 
and enal fins which are highly vascular. The vertebre are 
indistinct in toto mounts, end the coraeoseapular cartilages still 
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persist. The short intestine runs posteriorly, then curves to 
che right and runs forward between the lobes of the liver, turn- 
ing in another curve upwards, then into a short posterior curve 
to the much enlarged bind gut. The air bladder is dorsal to 
the liver and intestine in the body cavity. 

А larva 41 mm tons (Plate 5, Пе. 30) has 11 spinous r 
and 23 soft rays in the dorsal fin and $ spinous rays and 30 soft 
rays in the anal бл The dermotrichia of the caudal бл orig- 
inate on top of the 3 dorsa! саъба) radials and hypurals. The 
pectoral and ventral fing ave well developed. The intestine with 
а much reduced hind gut now lies in the body cavity. The heart 
has three well-devstoped chambers, sinus venosus, auricle, und 
ventricle, The verlcbre, which are very prominent, number 
between па 27. ‘The kucral Jine and scales bave already 
appeared, the latter showing a few growth rings around their 
foci, 

The development of the homocercal caudal of T. lateralis was 
previously published in this journal.(2) 


SUMMARY 


1. Tæniotoce lateralis Agassiz is a viviparous perch, found in 
shallow waters alung the entire coast between San Diego, Cali- 
fornia, and Vancvüver Istand, Салада, 

2. The secondary charaeters of the male and female Тага(ооса. 

are similar to those found in Cymatayaster; the male has a 
glandlike structure on the sides of the anal fin, while the female 
Ван a normal апа! fin. The males of Tænfotoca do not mature 
until more than one year old. 
- Thy ovary in the body cavity is spindle-shaped in its carly 
stage, aid becomes gradually oblong ив the larvæ increase in 
size, The anterior arms of the overy are usually wuequal, the 
left being smaller. The ovary has two distinct saes with five 
compartments. 

4, The maturation of the eggs takes place in the ovarian fol- 
Jicles, aad their development tarts when they are freed in the 
ovarian compartments. 

5. The eggs and larvw are not connected with any part of the 
ovarian structures during their development, 

6. The number of larve in the ovary ranges belween 18 and 
92, the larger numbers occurring in the larger fishes, The larvae 
have по definite arrangement within the ovary and are able to 
change their position even when nearing extrusion. 
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7. The food absorbed and digested by the growing larva con- 
sists of the ovarian fluid and solid cell-like particles which are 
the products of the epithelial lining of the ovarian folds, The 
ovarian fluid is aérated by eireulation within the ovarian fol- 
icles. The highly vascular биз in the later larval stages are 
always in eontaet with the highly vascular ovarian folds, thus 
obtaining their oxygenated albumen. The gills are welt devel. 
oped and undoubtedly become functional in later stages of tne 
young while the latter are still in the ovary. 

8. The young, when born, possesses nearly all of the adult 
characters of the parent fish. 
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PLATE 1. Tuptooroca LATERALIS AGASSIZ 


Fw. d. Normal position of the ovary За the body cavity. 
2 Stage of the ovary, October 22, 1032. 
Fu. Залі. Stages of the ovary, November 14, 1932. 
Fic, d. Stage of tho ovary, January, 1932. 
б. Stare of the ovary; February 11, 1932, 
7. Stage of the ovary, March &, 1030. 
Уша. Sand 9. Stages of the ovary, July, 1923. 


PLATE. TAGHOTOCA LAYENALTS AGABSIZ 


Fic. 10, Ovarian compartments of an ovary with arms of equa] size, uty 

3, 1910. 

11, Ovary, diagrammatic arrangenunt of two sacs and five compart- 
ments. 

12. Cross section through un ovary, October 22, 1932. 

18, Cross suction through a portion of the inner lining of an ovarian 
wall 

14, Cross section through the posterior region of un ovary 


PLATES. TANIOTOCA LATOUALIS Асдяви: 


Fx. 15. Cross section through an ovarian follicle: arrangement of two 
maturing eggs, а blood vessel, and cuboidal cell; bordering 
vach side of folticlo. 

16. Cross section through а J«co!] egg stage within the avurian по 
dieto, 

17, Cross section through un egg. eatly stage. 

18. Gross section through am egg, lator staju. 

Fian. 19 and 20, Gastrula stayes of the eggs, October 22, 1982, 

21 ond 22. Lateral views of early embryos, November 14, 19 

Уш. 23, Ventral view of an embryo, November 14, 1932. 

20. Lateral view of an embryo, ailvanced stage, November 14, 


Білте 4, ‘TeNtorocs LATERALIS AGASSIZ 
Larva 3 mm long, December 2L, 1025, 


Larva 7 mm long, November 29, 1929. 
Jarva 12 mm Jong, February 2, 1953. 


Еш. 


PLATE 5. ТАМШЮТОСА ЗАТЕВАМЯ AGASSI 
$. 25. Larva 16 mm long, March 8, 1182. 
29. Larva 2t mm Tong, March 24, 1944. 
30. Larva 4I mya long, July, 152: 
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ANIMALS DESTRUCTIVE TO OYSTERS IN BACOOR ВАХ 
LUZON 


By Droanactas У. Ушелионо and Dosnctaxo K. VILLALUL 
Of the Fisk und Game Administration, Bureax of Seieneo, Manila. 


TOUR PLATES 


Oyster farming in Bacoor Bay has in recent years been carried 
‘on а commercial scalo. Along the entire coast of the Bay im 
Cavite Province, from Bacoor to Caridad, are extensive oyster 
beds (рабіпуан). The methods now employed in oyster culture 
іш Bacoor Bay arc the stake method and the hanging method. 
‘The latter method was introduced in Bacoor Bay in 1985 by the 
Bureau of Science, and is now practiced by most of the oyster 
farmers, for it increases their harvest by 25 per cent over that 
зестией by the stake method. During the harvest season of 
1937 oysters galhered from Ttneoor Ray seemed to meet the local 
domand for oyster meat in Cavile Province, 

Although the oyster farms in Bacoor Day are not yet menaced 
seriously Uy animals destructive to oysters, it is a necessary 
safeguard on the part of oyster raisers 10 be acquainted with the 
enemies of the oyster industry. In some oyster farms of the 
United States these animals have become serious enough pests 
io make their eonirol a real problem. In New Jersey alone the 
estimated yearly damage caused by oyster drills amounts to 
more than one million dollars (Nelson, 1931). 


OYSTER DRILL 


The oyster drifl (Plate 1, fig. 2) is а snaillike mollusc known 
among oystermen as screw borers, The most common species 
destructive to oysters in Bacoor Bay is U'rasalpinz Леша Reeve. 
The shell of this molluse is hard and exhibits different colors, 
from light brown to yellowish gray. The oyster drill possesses 
a powerful rasping tongue or radula, which it uses in boring 
holes throngh the shells of oyster, Опсе a hole bus been made 
in the shells of the oyster, the radula is retracted and the pro- 
boscis, a slender fine tube, is protruded into the shell cavity, 
where it remains until the death of the oyster is effected. 

33 
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Young oysters are the most common victims vf the oyster drill, 
and the holes are bored into the thinnest part of the shell. 
Oyster drills lay their eggs im groups, proterably on oyster 
shells (Plate 1, fig. 1). The eggs are contained in elongated 
capsules perpendicularly attached to the substratum by means 
of a solid expanded base. The egg enses are filled with a jelly- 
like substance which protects tle eggs from meehunieal injery. 


STING RAYS 


Sting rays (Plate 1, fig. 4) are cartilaginous fishes belonging 
to the genus Dasyatis, They are known to fishormen as whip 
ray, stingnree, and clam eracker, The mast common species 
caught in the oyster farms in Bacoor Бар is the blue-spotted 
ating ray, Dasyatis kukii (Müller and Неме). The body of 
this fish is disclike in form, dark brown to grayish brown above. 
The dorsal surface of the disc is marked with circular blue spots 
with black margins, The tail is brownish olive, and possesses 
a keel above and a fold below. 

Rays often attack oysters during ВЫ tide, when they are 
able to enter oyster farms by swimming vver the bamboo stakes 
surrounding them. They crack open the oysters so that only 
halves of oyster shells cemented to the stakes remain. Plate 6, 
fig. 3, shows a bamboo stake with oyster shells that have been 
attacked by sting rays. Stakes of this kind are commonly seen 
in oyster farms in Bacoor Bay. 

SALS-WATEK MUSSELS 

Saltwater mussels (Plate 2, fig. 1) are bivalved molluscs, be- 
longing to the family Mytilida. ‘The most comman edible species 
found living with oysters in Bacoor Bay ік Modiolus metcal/ei 
Hanley. The shell of this mussel Is triangular, oblong, and swul- 
len, greenish to yellowish brown outside with a bund radiating 
from the umbo, smooth, finely striated and haif covered towards 
the periphery with hairy brown covering, 

Shortly after they are butched, the mussels attach themselves 
to any stationary hard material, like growing oysters, by means 
of slender threads called byssi. As they mature these threads 
increase in number, and become stouter and shorter until the 
whole shell is firmly attached to the object. ‘The mussels ато 
gregarious, зо that oysters are covered by the dense mats of 
their byssus threads, tending to limit the surface available for 
the oysters in feeding, Moreover, the mussels feed on the same 
organisms as the oysters, and as they grow they enter into keen 
competition with the latter as regards feeding activities, A 
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great many of the oysters in bunehes henvily infested with Afo- 
diolus meteaifei die, and those that survive are stunted in growth 
and possess lean meat. 


POLYCLAD TURBEULARIAN 
‘The turbellarian worm, Pseudoceros sp. (Plate 2, figs. 210 5) 
is known among oystermon as sea wafer or leech. This ani 
is thin and leailike in shape and of a sinuous outline. The ante- 
rior margin is fokled into S-shaped loops, and the posterior end 
is somewhat rounded. The dorsa] surface is dark beown, This 
flat worm finds its way between the open valves of the oyster 
and feeds upon its meat. It appears in the oyster farms in 
асоог Bay during March and April, when the salinity of the 
water is quite high. 


BORING MOLLUSC 
The boring moiluse. Martesia striate Linn, (Plate 2, fig. 2), 
is known among oyster raisers as the boring “piddock.” Its 
body is eylindrical, and the shell gaping, The dorsal edge is 
protected by two accessory valves, the anterior and the posterior 
valves. The beaks are covered, and the siphons unite in the 
form of a cylindrical tube with cilia at the end. The foot is 
stout and short. 
The boring moltuses are indireetly injurious to oysters. After 
a brief period of free-swimming life the young burrowing shell 
fish settles down for the rest of its life in a burrow bored into 
the wood railings of the oyster plots (Plate 4, fig. 2). "The bur- 
rows are often very near cach oiher, so that the wood railings 
ave dotted with holes. The tatter appear externally as small 
openings, but internally the chambers are big, fitting closels 
with the outline of tho animal shell. ‘The wood railings attacked 
by these borors are very muci Weakened, and always (all to the 
bottom with the loads of oysters they bear. More than one-half 
of the oysters making пр the oyster bunches have been observed 
to die once they drop to the bottom. During the harvest season 
of 1936 the oyster farmers in Басоэг Bay complained that they 
were able to gather only half of the oysters raised for that year 
due to the falling down of the railings attacked by these wood 
borers. 


BARKACLES 
The barnacles (Рие 4, fig. 1) are crustaceans belonging to 


the family Bala Those that are commonly found in Bacoor 
Bay are Balanue rostratus Hock. The shells are almost smooth 
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and sometimes ribbed in places. The walls and opereutar plates 
ave almost entirely white, and the orifier. which i» одзе, 
is about half as long as the base. ‘These barnacles are vary 
destructive to oysters, especially to tho spats that have just set. 
гу grow very close (o each other amt in large numbers where 
its have settled, so that the latter die due to Jack of 
for growth and feeding.  Barnaeles also grow abundantly 
on shells of mature oysters {Plate 1, fig. 2). The effect i: Фе 
trimental to the oysters, whose growth ix inhibited and who 
consequently often possess thin meat. 


CONCH 

The most common conch in Висоог Bay is Mclogezr pegitinn 
orn (Plate 3, figs, 1 and 2). The egy cases of (his conch arc 
very much flattened anc Вей wilh jellylike fluid which protects 
Ње cma from mechanical injury. These molluses open the 
oysters by inserting the edges of their snouts between the gap- 
ing valves. The oysters are finally killed by the radula or tnc 
rasping tongues of the conch. In Bacoor Ray comches do not 


eat enough numbers Lo destroy muny oys: 


pena pugitina is inflated, thick, and ma 
X brown, and provided with 
are lined with tubercles and spiral} 


хо-кчаро4. Its 
у epidermis. 
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Hitler in 1915, аз cited by Bridges amd Morgen,(1) found 

ation in Drosepiifa in the stock "rable«duptieate garnet" 
th ectorless exes having a smontit surface whieh he called 
lu 1019 Мом, by the above authors, redis- 
also in the “sabfo-dupticate 
This оккесув mutation is characterized by а 
үс character of the facets, which form а con- 
api glassy surface. Б 
one РИ ike size of 


cov 


tinuous 


dom d, e 


Tao supere 
е when the colo: 
істей tizrze, while its deeper 
у pigmented, "The colar of the eve 
и ом 
Та the езге of lie Female the coor of ihe deeper layer 
dio a mere inge shallar to chat of Uh 
layer, waite ің the сазо of the male tie 
er is nauniiy vormil с. 
selle data obtained by Mëller and by Мойт clearly show 
that thes glass mulation is an autosomal third chromesame 
masetion and is recessive 10 normal eye, Пя locus ix at 63.1, 
ог the section between “heirless” which is Ineated at lucus 69.5, 
ss" which is located at Jocus 58.5. "This gtass muta- 
in viubitity and productivit 
paper, however, a “new glass-ere" mutation was 
found among the offspring resulting from crossing two mutants 
obtained irem the Philippine wild Drosophila, resembling in 
many ways the glass mutant discovered by Müller and by Mohr, 
but of cniirely diferent genctic behavior. This "new gtass-cye” 
зал E] 
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mutation is a sex-linked character instead of being autosomal 
as is the case of the mutation found by Müller and by Mohr. 

The authors are indebted to Mr. Jose V. Yap-Chiongeo, who 
helped them carry on the genetic tests, and to Mr. Rafael Dayaw, 
who has kindly drawn the colored illustrations, 

MATERIALE AND METHODS 

The “new glass-eye” mutation reported in this paper was 
found in the cross involving eyeless and orange-eyed mutants 
with moruloid facets, which at the same time is a carricr of pur- 
vie in ап opistatie condition ( orange. The eyeless mutant was 
discovered by the senior author!) June 22, 1026, in the Manile 
handles Drosophila, and until now is still breeding (rue io 
type in our laboratory. ‘The cyeless Пу possosses a very much 
reduced head, дас to the total or partial disappearance of the 
ommatidia of the compound eyes. The simple eyes or ocelli 
are also absent. Occasionally there are found, among the eye- 
less stock, fies with a minute суе on the left side, some with 
а minute eye on the right side, and а very few with two small 
eyes on one side and only one small eye on the other side. Ac- 
cording to unpublished data of Clemente und Xemenzo,(3) those. 
cve variations of the eyeless stack arc not hereditary, because 
selection experiments of different еге variations failed to pro- 
duce positive results, 

Eyeless flies ите also carriers of the red-color factor, as shown 
by the fact tha: whenever flies with little eyes appear, the eyes 
are red. Moreover, when eyoless fies are mated 10 nonred- 
eyed flies, such as purple-eyed, the offspring are always red- 
eyed. Eyeless is a mutation of the fourth chromosome and 
is independent of orange, morula, and purple. 

‘The orange-oyed fly with moruloid facets was discovered by 
Mr. Francisco Nemenzo in the pitrple-cyed stock in August, 
1929, and until now is still breeding true to type. This muta. 
tion is characterized by eyes that are slightly тейпеед in size 
as compared with normal, and of orange color. The orange 
shade varios somewhat with age, being lighter in young flies 
and darker in old ones, Тһе orange color is uniformly distri 
uted throughout the eyes with the same intensity at the peri- 
Pheral region as well as at the center. The facets upon 
microscopie examination are found to be irregular in shape, 
size, und arrangement, similar to the “morula eye" mutant of 
Altenburg and Miller, the "rough eye” mutant of Müller, and 
the "rouzhoid eye” mutant of Strong, as cited by Bridges und 
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Morgan.() ‘The minule haire or microtrichia which are found 
on the surface of the сув are also present, as in normal ilies. 
The orangc-eyed Пу, in addition to carrying morula, also carries 
purple in a bypostatie condition, Unpublished work af Cle- 
Mente and Nomenzo() indicates that orange and moruia are 
autosomat linked characters, probably of the third chromosome, 
and oro recessive to the red-eye and normal facets respectively, 
while purple is a second chromosome mutation which is reces- 
sive to its red allelomorph, 

‘Tho ша! method of rearing ard breeding the flies commonly 
employed in uur laboratory was used. The flies were kept 
throughout the experiment inside the frigidaire at a more or 
les; con iemperature of 25° C herawse at much higher 
temperature the flies do not breed very well. 


HISTORY ОР THE "NEW GLAES-EYE" MUTATION 


The first "new glass-eyed” fly was observed by the junior 
author February 6, 1981. among the offspring of the crost 
involving eyeless and orange-eyed stocks with morula facets, 
From (he first up to the thirteenth individual of this new eye 
mutalion only males were found. This fact gives us a clue 
that this “new glass eye” is probably a scx-linked character 
and not autosomal as in the ease of the glass eye of Müller and 
of Mohr. 

The mating from which this “new glass-cye” mutation v 
sulted was between female eyeless and malo orangecyed flies. 
This mating produced only red-eye Ра flies with normal facets, 
‘Upon mass mating the F, fies the following Е. phenotypes 
were produced: Red-eyed with normal facets; orage-cyed with 
moruloid facets; purple-eyed wilh normal facets; purple-eyed 
with moruloid facets; and eyeless 

‘The Fs orange-eyed fies were again baclcerossed to red-eyed 
мек With normal facets, and this mative produced only red- 
eyed flies with normal facets. Upon mass mating the red-eyed 
flies of this backcross, offspring of the following phenotype: 
were produced: Red-eyed with normal facets; purple-eyed witt 
normal facets; purple-eyed with morulold facets; orange-exer 
with moruloid facets, eyeless, and some “new glusseyed" Мег 
аз the mutation. Glass eve is considered a mutation because 
it is not expected es one of the segregates in the eros, for il 
із very different from the parents or immediate aneestors. 
Moreover, the characters involved in the cross tre autasomal, 
whereas the "new glasseye” mulation is sex-linked. The ос. 
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vurrence of mutation in crosses is not new, ior г. cases 
have been observed by other the “spread 
wing” of Dexter, a third chromosome mutant as cited by Morgan 
awl Bridges) which was found i a cross Letween “beaded” 
and “vestigial” mutants. 

‘The following record is an aceount of the апресудиес of the 
first thirteen gless-eyed files, all maies, as they were found 
from day to day, Tt also shows the total number of (lies among 
which they were found, together with the record of their iat- 
ings, offspring when present, and their dc Certain data 


with regard to the fies, such ax viger г of eye 
color, were also reeorded. 
First matani, a mele, found Fobrvary 30 divs, 


Mated 10 8 orang 
mi 


emule sibs, Died on the third dey arier 
ing. Lett no offspring, 

Second mutent, a malo, found February 14, 1021, amon 78 
Ше» Mated to severa) purpe demic sibs. Died uu the wird 
day. Left no offspring. 

Third mutant, a male, found February 20, 1931, пода 25 
fies, Msted to 3 moruz female siba. Died ор the following 


Фотий February 25, 1921, among 15 
eyed, and weak, i 
Died on the 7 


а malc, found March 
Macolored exes, and 
е sits. Died on tbe third day. 


"Wd conid йу around, саў 
femele siba Eggs were bud but failed № 

ied ou the eighth day, 
ant, а malo, found March Т, 1531. among 25 ili 
Dareered and weak. Muted to morula femalo sibu, Died on 
seeond dar, Loft no ofispring. 
nth mutant, а male, found March 9, 1931, among 17 dies, 
Dark-eyed and кеш. Mated to morula females. Died om the 
third day. 

‘Tenth, eleventh, aud twelfth mutants, all males, found March 
10, 1981, among 38 fies. Two darkoyed and one ight-eved. 
All weak, died the same day they wero found, 
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Thirteenth mutant, a male, found March 11, 1921, among 
8 flies. Dark-eyed, big, strong, and vigorous. Mated to sev- 
eral morula female sibs. Eggs laid March 17, 1936, from which 
the following were produced: 29 Red.eyed, 7 purple-eved, and 
2 dark glass-eyed females, 


DESCKIPTION OF THE "NEW GLASS-UYE" MUTATION 


This new mutation was called “gtass eye" because of the 
shiny surface of the eyes of the flies affected. The glassy 
appearance is especially weil manifested whenever bright light 
falls on the surface of the eyes, The eyes are very mach re- 
duced in size, to about one-half that of normal. ‘The reduction 
is greatest on the anterior and posterior borders, thus making 
the eyes appear spindle-shaped (Plate 1). There is а wide pe- 
riphery of colorless area surrounding the eye as a result of the 
teduetion in size. 

There are three shades of eye color among the glnsseyed 
mutanis. They are light, medium, and dark, but the most fre- 
quent is the dark (Plate 1). The color in all these shades js 
uniformly distributed all over the eyes, unlike the glass eye of 
Müller and of Mohr in which the color is unevenly distributed. 
‘The different shades cannot be due to difference in age of the 
flics, for all of the three shades were found even among the 
newly emerged flies, Neither is the color different in the two 
sexes as is true of the glass eye of Müller and of Mohr. The 
difference in intensity of the color of glass eye is perhaps due 
to the interaction of genetic factors, such из orange eve, purple 
eye, and rcd сус, which ure present in the mutating stock. Our 
unrecorded breeding observations seem £o indicate that the dark 
glass eye cn produce all the three color shades; the medium 
е cau produce both medium glass and light; whereas 
it glass eye can produce only light, 

When seen under the microscope, the eyes are found to be 
devoid of hairs ап the surface, and instead of having facets 
of hexagonal partitions as in normal eyes, they form a con- 
tinuous single shiny mass very similar to glass, In other words, 
the eyes are hairless and favetless, similar to the ocelli or 
simple eyes of insects. Whether or not the ommatidia have 
lost their separate character ік not known, for no serial 
sections of the eyes have been made. There is no doubt but 
that the absence of both the hair and facets are responsible for 
giving the glassy’ or shiny appearance to the eyes. 
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The plass-oyed fics are weak, rather small in size, and, as 
а rule, short-lived. They are not as active nor prolific zs the 
normal flies, They do not fly around actively as до normal 
flies, and usually die a few days after emerging from the pupal 
cases. In most inslances they live only for three days. Brood- 
ing data seem to indicate that many of them die before they 
reach the adult stage. 


GENETIC ВЕНАУЮЕ OF THE "NEN GLASS-EYE" MUTATION 


Mating of the new glass-eyed males and fomates,Sereral 
matings of glass-eyed males and females were made primarily 
for the purpose of producing a pure breeding stozk of this 
new eye mutation. То our surprise, no offspring was produced 
in all aur matings, end thus we failed in опг attempt to produce 
the pure stock of gluss-eyed fiios. Thus the only way to carry 
on this new eye mutation was to mate the glass-eyed males to 
normal females which are either homozygous normal or are 
carriers of the glass mutation, because pure glass-ryed females 
wera found to be storile. 

Mating of the new glass-eyed flies to normal.—In our attempt. 
to study the genetic behavior of this new eye mutation, crosses 
were made between glass-eyed females and normal mates as 
well аз their reciprocal crosses. Again, to our surprise, when. 
ever glass-cyed females were mated to normal males the mating 
was sterile, but whenever the glags-oved males were mated to 
normal females the mating was always fertile. It scems th: 
this new glass-cye gene causes sterility whenever it is found 
in а double dose as in the glass-aved femele, and that 
ever it is found only in а single dose аз То the glass-eyed malo, 
the effect is not enough to cause atcrilii; This finding іе sim- 
ilar to that of Mohr as cited by Bridges and Morgant) in 
the case of the third chromosome mutant “varnisked.” anc 
that of Morgan and Reidees(5) in the ease of the s Hinkel 
“rudimentary wings.” According to Morgen and Bridges the 
reason for these perfectly fertile males and perfcetly steriie 
females is that the germ cells cease to develop in the early 
growth stage of the eggs while the spermatozoa undergo normal 
development. Whether or not this explanation of Morgan and 
Bridges holds true in our ease is not known. 


Mating of glass-eyed males to normale 
mating of glass- 
sm 


4 females, The 
‘ed males to normal-eyed females was first ro- 
Хей to primarily because of the sterility among the gl 
eyed females, and secondarily because the only glass-eyed mu. 
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tants available at the beginning were males. Inasmuch as the 
glass-cyed males are weuk, several males were mated to а num- 
ber of normal females. This type of mating was used because 
it ave botter results than when only one glass-eyed male was 
used at a time. If glass eye is really а sex-linked recessive 
gene, this mating of glass-eved males, 0--, to normal females, 
GG, should produce normal males of the genotype C— aud 
normal females of the genotype Gg. This expected result was 
obtained, as сап be seen in Table 1. There are 125 females and 
117 males, which are ai] погтла)-суей like the wild parent. The 
expected 1:1 ratio of males to females was also realized, with 
but a slight deviation. The sex-linked recessive nature of this 
new glass-eye mulant is further demonstrated in the following 
mating, when the F, of this cross were mated together en masse 
to produce the Р. generation, 


тәш 1.—Gloseseyed male x normateycd female. 


Kamber abininea, 
Мотрена 
Deran. 3 


Майар of the P, flics en masse—Table 2 shows the result 
of the mating of the F, un masse to produce the Fs Theoreti- 
cally, according io the sex-linked inheritance, there should be 
expected in this mating between normal femules of the geno- 
{уре Gg and normal males of the genotype G— offspring 
in the proportion of 2 normel females of the genotypes GG 
amd Gg:1 normal male of the genotype (Gm: 0 glasueyed fe- 
mates: 1 glass-oyed male of the genotype g—. This expeclation 
жаз realized. as there were oblained 151 normal-eyed females, 
102 normal-ered males, 0 glass-eyed Females, and 25 glass-cyed 
mules. Тіс abseneo of glass-eved females and the presence of 
mlass-eyed males in the Fs is a clear indication that glass exe ін 
в sox-inked character and is recessive to normal ese. "The fow- 
ness of Г. male glass-oved individuals in proportion to the num- 
crous normuleyed males und females as can be эсеп by their 
minus deviation may be explained by the general weakness and 
poor viability of the glass-eyed individuals, ав was observed at 


the very beginning. 
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Maata 2F, потта аут mate x Fe normol-cyed female. 


мыту. зиму. 


Teste | Male, | Рене, 


m Wi м о 
Бетине oes] а 
ЕСА Ho ¢ 
Вана t" $ 


Back-crossing the Бу mormabeyed females to glass-eyed 
males—Table 3 shows the result of the back-evossing of the 
F, normal-eycd females of the genotype Gy to glass-oyed males 
of the genotype g— As is expected according to sex-linked 
interpretation of glass eye, there should be normal-cyed females 
of the genotype Gy; glass-eyed females of the genotype gg; 
normal males of the genotype G—; and glass-ered males of 
the genotype g— in equal nambers, This expectation was real- 
ized, as there were produced 75 normaleyed females, 74 normal- 
eyed males, 23 glass-cyed females, and 20 glass-eyed males. 
There are again а relatively атай number of glass-cyed indi- 
viduals in both sexes where equality ін number with the normal 
із expected, thus indicating once more the poor viability of the 
fies possessing the giass-eye gene. 


TANE $—Glaseeyed mate x Е. normalcyed female. 


ЕЯ 


‘Number әннен, 
umber ое. 
тина. 

pres 


Mating of glaes-cyed mates to Р. normal-eyed fenales—The 
results of mating the Е normal females fo glass-eyed males 
are shown in Table 4. Theoretically, as stated before, there are 
‘two genotypes in equal number among the Fe normal females; 
‘one is homozygous normal, GG, while the other is heterozygous 
normal, Gg. Upon mass mating а number of these Е. females 
to a number of glass males, g—, we expect a 3:1 ratio in 
both sexes between normal-eyed and glass-oyed flies, respectively, 
This theoretical result was obtained, as can be seen in Table 
4, There were produced 90 normal-eyed females of the geno- 
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type Gg, 86 normal-eyed males of the genotype 6--, 20 glass- 
eyed females of the genotype gg, and 28 glass-eyed males of 
the genotype g—. Again, there is а slight minus deviation 
in the glass-eyed females, due to their poor viability. 


Ташов 4—Gless-cyed mate X Fy nornial-enied female, 


Mass-mating of Ез normal-cyed mates and femates—As was 
Stated above, there are two genotypes of equal number among 
the Е. normal females, СС and Gy, On the other hand, there 
is but one genotype of Г; normal males, G— Upon mass- 
mating of the F. normal males and females there would be 
expected, according to the sex-linked inheritance of glass eye, 
a ratio of 4 normal females : 3 normal males : 0 glass-oyed 
females : 1 glass-eyed male. This expectation (Table 5) was 
realized, although again there is a minus deviation among the 
slass-cyed males due to their general weakness. There were 
obtained 131 normal females of the genotypes GG and Gg, 92 
normal mates of the genotype G—, 0 glass females, and 23 
glass-eyed males of the genolype g—. The total absence of glass- 
eyed females and the presence of gtass-eyed males in this mating 
is again a clear indication that glass сус is a sex-linked char- 
ucter and is recessive to normal сус. 


TAME 5 Маза mating of 


SUMMARY AND CONCLUSIONS 


1. А new mutation in Drosophila was found in which the 
flics affected possess faceless, hairless, smooth, shiny, and glass- 
like eyes. 
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2. The glass eyes are reduced in ize, with the anterior and 
posterior borders being greatly reduced, while the dorsoventral 
portions ave slightiy reduced. 

3, Three color shades of glass eye were found, which can 
be classified into dark, medium, and tight. This difference in 
eye shade may be due to genetic factors, inasmuch as the dark 
shade can produce al! the three colors; the medinm ean Produce 
only medium and light shades, while the light color breeds true, 

4. Genetic tests have conclusively proven Lhat this new Ghiss- 
eye mutation is sex-linked and recessive {о normal eye, and not. 
autosomal as was the glass eye of Müller and of Mohr, 

5. Glass-cyed females were found sterile while glass-oved 
males wore found fertile. This may be due to the double glasge 
eye genes in females and the single glass-eye gene in males. 

6. Glass-eyed Mies are generally weak, shortJived, and not 
prolife. Ther live only a few days after emergence from the 
opal eases, Their number is usually less than expected, ре. 
cause of their general weakness, 
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PLATE 1. 


NOTES ON TIIE ALGAL FLORA OF NEW ZEALAND, И 
FRESH-WATER АБС FROM NAPIER 
By В. W, Suvorrzow 
Of Harbin, Мансонко 


ох мате 


The present paper on fro (сг alge has resulted from 
the examination of algal material received from Mr. Тап C. 
Eémendson, of Napier, New Zealand, who collected it from 
an aquarium, ‘The sumple consists of greenish masses of im- 
mense growth of Уеснейсанрия bravilicasix Bohlin, among which 
1 have noted 4 species ef Flagellate and 28 species of Diato- 
засе, 

The following features may be pointed cut in connection with 
the кота Йога oi this sample. (а) About 20 per cent ог all 
digtcms here recorded aru’ new te New Zealand; (b) almost all 
the diatoms are fresirwator species, except Diplonefs Smithi 
Breb. and Rinpalodia gibberula. (Ehr.) О. Mill хат, Van 
Нашекй О, Müll, common in brackish w (с) Cyctotetia 
Meneghiniane Kittz, yar, Novae Zeaandine var. оу, Diploneis 
ovalis Cleve їо, Novae. Zealuadiac fo. no 
orae Zenlandiae Hustedt var, сек! (коза var. nov, are proposed 
as new. The types of the two lalter diatoms have been de- 
scribed by P. T. Cleve and Fr. Hustedt as endemic for New 
Zealand. 

АМ alae cotlceted by Mr. 1. С. Edman 
illustrated by те. The disgrams wer 
Apochromat 2 min and Compens Okular 4 in n 
Чагып, 


m ате hero described 
made with E. Leitz 
у laboratory in 


NLAGELLATAS 


TRACHNLOMONAS VOLVOCINA Ehr. Piste» бе. 
Prachelowavas valraeine Fhe, G. DRÊLANDOE, Monogr, Genre Tra- 
chelomonas Ebr. 00020) 55, fi Рав, b 
Shell spherieal, reddish brown, smooth. Chromatophores dis- 
tinet and gree. Diameter of shell, 0.01 to 0.011 mm; neck, 
0.0017 mm broad. Common. Reported from fresh water. 
a 
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TRACBELOMONAS DISPIDA (Perty) Stein ver. SUOARMATA Sher, Plate 1, бе, 32 

Trockslomonas hispida (Perty) Stein var, subarimata  Schródor, 

Skvonrzow. New Phytologist (5) 2) 260, йе, 2; Less 
Бюдеас (1912) 149, 150, fig. 372. 8 

Shell dark brown, oval, with broad-rounded ends, covered 
with sharp-pointed spines, 0.017 mm long, 0.013 mm broad. 
Aperture for flagella 0.0017 nim broad, without a tubolike neck. 
Chromatophores numerous. Common. 

TRACUPLONONAS ODLONDA Lemm. Plate 1. ве. 29 
Trachclomonan oblonga Lem. G. Dertaxonr, Monogr, Gente Tru- 
Chdomonas (1826) 69, биз. 121, 124, 

Shell elliptie-globose, minute, brown, smooth. Chromato- 
phores several. Shell 0.0219 mm long, 0.01 mm broad. Aper- 
ture for flagella about 0.0015 mm broad, Infrequent. 
TRACHELONORAS TAMILTONIANA ep. көт, Plate 2, Wes. 10 and з. 

Lorien oblonga ubique rotundata. Collo mullo. Membrana 
fusca crassa, serobieulato-punctats. Chloroplastis numeros 
diseiformibus. Longis 0.017 mm; latis 0.013; ore 0.0017 latis. 
Habit in aquis dulcis stagnatis prope Napier, М. 2. Legit I. C. 
Edmundson. 

Shell oval or elliptical, with rounded ends, Membrane fine- 
serobiculate, brown. Aperture for flagella without a tubolike 
neck, 0.0017 mm broad. Chlorophores numerous, Shell 0.017 
mm Jong, 0.013 mm bread. Infrequent. Forms with scrobicu- 
late membrane are easily identified from Prackclomanes abrupta 
Swirenko by the form of the shells. Named in honor of Мг. 
A. Hamilton, Wellington, New Zealand, a naturalist and an 
enthusiastic collector. 


стъокоричсел: 
SCENEDESHUS D&ASILIENSIS Babin, Fate 1, ве (7. 
Scenedornus brasiliensis Bow, Joe. Bronnthaler, Protocoveales 
(2915) 165, Bg. 222. 

Сато а flat, of 2 to 4 cells arranged in a single linear series. 
Cells ovoid-ellipsoid, with a distinct longitudinal ridge extending 
from the pole on each side of the cell. Poles with 2 or 3 small 
teeth. Cells 0.011 to 0.014 mm Jong, 0.0034 to 0.0042 mm broad. 
Four-celled e«mobia 0.017 to 0.02 mm long. Abundant. Re- 
ported from Europe and America, 

DIATONACEA 
А МЕХВВЛЪНАЧА Кин. var. NIVAN ZEALANDIAN var. ви. Pinte 4 


Voivis circularis, 0.0085 mm in diametris. Steiis robustris 
ad centrum pereurrentes, Centrum minor et hyalina, abit 
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in aquis dulcis stagnalis prope Napier, М. 2. Legit 1. С. Rd- 
mundson. 

Valve flatcircular, with distinct ovter area а band } the 
radits іп width, strongly marked with closely set radiating 
cosl, 0.012 10 0.014 mm. Circular central area hyaline, Diam- 
ctor 0.0085 mm. Differs from the type in the smaller size, 
the sparse siria, and the presence of a littie hyaline center. 
Raro. 

MERIDION CIRCULARE Акеш. Ph 
Meridion стените Agardh, FR. Hestur, В 
fig. 118. 

Valve clavate. Apex broad-rounded, tapering to elongate, 
subacute ends. Length, 0.0176 mm; breadth, 0.0003. Rare. 
Common in mountain streams. Reported from New Zealand, 


(0980) 220, ші, 


а. Piate 1, sas в. 


мушк CIRCULARE Ает) чал. CONSTRICTA (Ralf Van 
Blerilion cirentare Agardh var, constricta (Ralfs) Уши Шешесі, Fa. 
Нияте, Bacillar, (1930) 131, fig. 119, 
Valve subclavate, needle-shaped, with eapitate elongate apex 
and attenuate end. Length, 0.044 mm; breadth, 0.0058, In- 
frequent. Соттоп in running water. 


SYNEDRA ULNA (Nach) ЕМ. Piste 1, Oge. 2. ami з. 
Syredre на (Nitzsth) Ehr, FR Hcsrror, Bacillar. (1990) 1 
A. Sets, Atlas Diatom, (1914) pl. 301, figs. 1-26. 

Valve linear, with parallel margins and subrostrate rounded 
ends, Length, 0.102 mm; breadth, 0.0058 to 0.0085, Strie 8 
in 0.01 mm. Common; almost im fragments. Reported from 
New Zealand. 

COCCONEIS PLACENTULA Ebr, Plate t, 6-4. 
Coeeoneis Массмма Ehra Fn. Hesreor, Baeillar. (130) 189, 19%, fu. 
260, 

Valve broad-elliptic, with rounded ends, Length, 0.017 mm; 
breadth, 0.0085. Strie about 28 in 0.01 mm, Infrequent. 
Reported from New Zealand. 


ACHNANTHES COARCTATA Arch. Piste э, d. 
dehwaxthes coarctata Broby Fe. Нозтерт, Baeilor. (1930) 210. 
fig, 3084. 

Valve tinear-elliptic, slightly constricted in the middle, with 
subrostrate rounded ends, Length, 0.022 mm; breadth, 0.0063. 
diate, punctate, 10 in 0.01 mm, forming from lower 
ive а distinet broad fascia. Infrequent. Known 
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from fresh water and moist earth. Reported from Now Zea- 
Jand. 
PIPLONEIS амини яны? Pate 1, вета. 
Diploncis Snithii Ае, Tw, Mustror, Daeülar, (2020) 253, fg. 409, 
Valve elliptic, ovate, wilh slightly attennate and rounded ends. 
Length, 0.0272 mm; breadth, 0.017. Median line straight. 
Central nodule of median size; furrows narrow. Transverse 
rows of alveoli radiate. Costie with double rows of alveoli, 7 
in 0.01 mm. Infrequent. А brackish-water species. New Zea- 
land. 
DIPLONEIS SUBOVALIS Cleve fe. NOVAN ZEALANDIAE fo. mor. Pite f, ар. 27- 
Valvis ovalis, prac forma typica latior, lateribus modice 
areuatis, polis vastis, rotundatis, Alveolae 5 vol 6 in 0.01 mm, 
Doris duabis. Valvis longis 0.0806 min; latis 0.017. Habit in 
pier, N. 2. Legit 1. С. Edmund- 


aquis duleis siagnulis prop: 
son. 

Differs from the type іп its valves being morc ovate, sub- 
rhoniboid, and its more distinct costz, The type is known fro 
Pacroa, Now Zealand. 


тасаг, (1240) 


Valve elliptic, with rounded ends. Length, 0.0258 тап 
breadth, 0.015, Coste robust, 10 or 11 in 0.01 mm, very indis- 
tinctly striate, Infrequent. Differs from the type In its more 
robust cost, Reported from fresh and brackish water. New 
1o New Zealand. 

Хамасева свтгтосегидса каш тим 
Ханса eryptocephala Kitz, 
fp. 495, 

Valve lanceolate, with attenuate ends. Length, 0.027 mm; 
breadth, 0.0068, Striæ slightly radiate, 17 or 18 in 0.01 mm. 
Infrequent. Reported from New Zealend, 

BAVICULA PUPULA Kitu. var, CAPHATA Пен. forma. РЫ 1, Ae: 26 
Каса pupela Kets. var, capitate Hust, TR. Husmor, Вас. 
(1890) 251, fig. 

Valve lipeav-elziptic, with enlarged margin and attenuate broad 

ends, Length, 0,0126 mm; breadth, 0.0068, Strive radiate, about 


20 in 0.01 mm. Differs from the type in its smaller size. New 
to New Zealand, 


ве. в. 
Нови, ВасШаг. (1020) 295, 
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SASICULA CUSPIDATA Yat var. AMBICUA (Ebo) Cheve, Plate 1, в, 
viele cuspideta Kitz. var, ambigua (ЕБЕ) Cleve, Fm. Пузгеот, 
Bacllae, (1930) 905, fig. 49i 

Valve ellipticelongate, with subeapitate, rounded ends. 
Length, 0.064 mm; breadth 0.018. Stri parallel, 15 in 6.01 
mm. Infrequent. Reported from New Zealand. 

PISNCLARIA VIRIUIS (Nitueh) thr. var RUPESTRIS (Manta) Clevet Plate 1, Se- #4 
Pinnularia viridis (Nitzsch) Ehr. var. rupestris (Iautrach.) Cleve, 
А. Зсизит, Atlas Diatom. (1876) pl. 46, figs, 28-41. 

Valve elliptic, with slightly attenuate and rounded ends. 
Length, 0,0442 mm; breadth, 0.012. Stele slightly divergent 
at the middle and convergent at the ends, 11 or 12 in 0.01 mm. 
Longitudinal bands indistinct. Rare. New to New Zealand. 
PISKULARIA MICROSTAURON (Ehr) Cleve Piate 1, 

Pinnularia wicrostauron (Ehr.) Cleve, FR. Нозтеот, Bocitlar, (1990) 
эш, fig. 582 

Valve linear-clliptic, with almost straight margin and slightly 
subrostrate ends. Length, 0.0442 mm; breadth, 0.009. Биг. 
divergent in the middle and convergent at the ends, 12 in 
0.01 mm. Infrequent, New to New Zealand. 


CONPEONPMA SUDCLAYATUM Gran. Piate 1, 9. 48. 
Gomphonema subclavatam Grun, А. SCHMIDT, Atlas Diatom. (1902) 
pt 287, fig, 34. 

Valve subclavate, elliptical. Apex broader than attenuate 
end. Length, 0.0255 mm; breadth, 0,0051. Strim robust, slight- 
ly radiate, 12 in 0.01 mm, with distinct isolated puncta. Infre- 
quent. Reported from New Zealand, 


GOMPHONEMA SUBCLAVATIIM Grow. vat. MONTANA Sehem. Pha 1, dr. 14. 
Gonpkonewa exbetovatun Grup, ver. montana Schum." A. Seniat, 
Atlas Dintom. (2902) pl. 238, figs, 1-3, 

Valve minute, clavate, slightly biconstricted, with short- 
apiculate apex and narrow basis. Length, 0,022 mm; breadth, 
2.0051. Strim subradiate, 15 or 16 im 0.01 mm. Infrequent. 
New to Now Zealand. 

CONPHONEMA PARVELNM (кше) Cron. Piata 1, ne, 5 П. and 12, 
бокзрйолета parvulum (Kütz.) Grun, Ра, Нозлерт, Baeillar. (1930) 
315, 173, Sg. 71а. 

Valve subclavate, elliptical, tapering from the middle to the 

acute ends. Length, 0.0085 to 0.017 mm; breadth, 0.0051 to 
т 
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9.0068. Strim slightly radiate, 15 to 18 in 0.01 mm. Very 
common. Reported from New Zealand, 


GOMPHONEMA PARVELUM (Kite) Gren. vor. EXILISSIYA Grun. Plate 1, бк 
Вера . 


Gomphonema parvulum (Kütz) Grun. var, exiissima бит, VAN 
Шелек, Synopsis (1880) pl. 95, fig. 12. 

Valve ianeeofate, slightly clavate. Length, 0.002 mm; 
breadth, 0.0042 to 0.005. Stric slightly radiate, 17 or 18 in 
0.01 mm. Very common, New to New Zealand. 

GOMEDONENA АМСИЗТАТИЗ (Kite) Rab. Piste 1, Ox. 9- 
Gomphonema angustotum (Кїї) abb, Ев. Шутеът, Bacillar. 
(1830) 373, fig. 600. 

A little diatom with robust striæ and distinct isolated puneta. 
Valve subclavate, with apex broader than lower part of valve. 
Length, 0.0204 mm; breadth, 0.0051. Strim 8 or 9 in 0.01 mm. 
Infrequent. Reported from New Zealand. 

GOMPHONEMA ACUMINATUM Ebr. Тана 1, 


и. 
Gomphonema acwminatum Ehr, FR Нувтвот. Васїйат, (1990) 270, 
fig. 683, 

Valve clavate, biconstricted with apiculate apex. Lenzth, 
0,037 mm; breadth, 0,011. Strie radiate, 11 in 0.01 mm. Iso 
lated puncta distinct. Infrequent. Reported from New Zea- 
land. 

GONPIONFMA CONSTRICTUM Ehr. ае 1, ви. а. 
Gomphanema constrictum Ehr, Fm. Ниствот, Bailar. (1020) 377, 
fig. 714, 

Valve clavate, with subtruneate-capitate apex and less broad 

obtuscly truncate basis. Length, 0.0204 mm; breadth, 0.085. 


Бие 12 in 0.01 mm, Infrequent, Reported from New Zea- 
land. 


EPITUESIA SOREX kêt. ти 
Бөйбеті sores Kits, 
ав. 22-28, 
Valve Innate, with concave ventral and arcuate dorsal mar- 
gins, Ends recurved and capitate. Length, 0.0306 mm: 
breadth, 0.0085. Common. Reported from New Zealand. 


ROOPALOMA GIDBERTLA (ЕМ. 
«еге 


Борова gibberula (Ehr.) О. МП. var. Уан Heurchii O. Malt, 
А. Всимит, Attas Diatom. (1906) pl. 255, fige. 113-116. 


D 
А. Scusi, Atlas Diatom. (1004) pt. 052, 


о, mim. 


VAN HECRCKU O. MEL Piate d 
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v. Bierce Algal Flore о? 


Valve semilanceolate, with straight ventrat and arcuate dorsal 
margins, Ends oblique and acute. Length, 0.0289 mm; 
breadth, 8.0068. Cosiz 4, stri 15 in 0.01 mm. Not common. 
Reported from brackish water. Now to New Zealand. 
ROOPATODIA NOVAE ZELANDIAX пашай vas, VENTRICOSA var, mv, Мше 1. 

Valvis sublanceolatis, ventre ditcelis, dorso convexis et ar- 
cuatis. Polis utrimque obliquis acutis et raton Sirialis 
transversis delicatissime, 12 in 0.01 mm. Longis valvis 0.0476 
пип; latis 0.0204, . Habit in aquis dulcis stagnalis prope Napier, 
N. Z. Legit I. C. Edmundson, 

Valve semilanceolate, with arcuate dorsal side, broader than 
type, Length, 0.0476 mm; breadth, 0.0204. Strie 12 in 0.01 
mm. Infrequent. The type is known from New Zealand 


EANISCHIA AMFIOXYS (ЕМ Grun. Plate Lge. U ard 20. 
Hontzsehie ampliorys (БА) Grun., Ри. Новтвот, Baeillar. (1930) 
30%, fig. 747. 

Valve length, 0.0289 to 0.034 mm; breadth 0.0008. Cost 
6, strim 15 to 18 in 001 mm. Several valves have beon ob- 
served. Common. Reported from New Zealand. 
миазсша 

Ni 


MALES Кайе, ae, INTISMEDIA Cron. Fite 1, dg. 16. 
йа (села Kitz. var, iufermedie Gran, VAN HEURCK, Synop- 
(1880) pl. 50, бук 17-19, 

Valve slightly concave in the middle. Length, 0073 mm: 
breadth, 0.005. Ends oblique and attenuate. Coste 10 to 12, 
strim about 35 in 0.01 mm. Not common. Now to New Zes 
land. 

NITZSCHIA РАВА (Кө э. Smith Plate 1, te, Yh 
Niteschia palca (Кш) W. Smith, Fr. Нистерт, Baeillar. (910) 
410, fig. 80 

Valve linear, with parallel margins and attenuate, subaeule 

ends. Length, 0.034 mm; breadth, 0.0028. Coste 33 to 15 in 


0.01 mm. Slriæ indistinet. Rare. Reported from New Zen- 
land. 


v CONSTRICTA поней. Мае 1, fe: 33. 
Suriretta ахуа Kita var, constricta Husted, FR. Hesrspr, Вагі 
Jar. (1830) 495. 
Valve clliptic, slightly constricted in the middle, Ends at- 
tenuate und rounded. Length, 0.0272 mm; breadth, 0.0072. 
Сома 7 in 0.01 mm. Rare. New to New Zealand. 
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Prate 1 
Тип. 1, Gomphonema parinum (Қз) Geon, var. ezüississa Gron, 
2 Gampkoncma parvulis (Kitz) Grun. 
3. Gonphonewa conetrietum Ehr. 
A Cocconeis placenta Ehr 
5. Epitkemia sorcz Kütz. 
Fics. Gant 7. Булсйра, а (N 
$ Navicula cuspidute Kitz, var. пиона (Ehs.) Cleve. 
9. Gomphonema angustetan (Kütz.) Rab, 
10. Goniphoncim parete (КИст.) Gran. var. erilissina Grun. 
Fics. 11 ond 12. Gomphonema perentum (Кбе) Gru». 
12. Gomphonema sxdetavetum Gran. var, montana Grun.? 
14. Gomphonema aextminafuan Fr, ' 
15. Nusieula стурисерииа Кі. 
16. Nitzschia thermalis Kitz, zar. intermedia Grun. 
17. Haxtsschia emphtoxye (Ehr.) Gron. 
18. Meridion eivewlare Agardh var, constnieta (Ralfs) Van Ieur. 
10. Scenedesmua Brasiliensis Rohlin. 
30. Hantzachia emphiarys (Eht.) Grum. 
Ф1. Pinnularia micrortauron (ЕВУ) Cleve, 
22. Navicula pxpule Kutz. vor, capitata Ном, forma, 
28. Diploweis Sithi Beeb.? 
24. Bhepotodis yibberute (Bbr.) ©. Müll, var, Рая Hewrcki O, Мол. 
25. Meridion cirentare Agardh. 
26. Diplaveis puella (Schum) Cleve forma. 
27. Diploncia sxtoratis Clove fo, Novae Zralandiae fo, nov. 
38. Truclclomones госта. йи. 
29. Trachclonoas Манов. Lemm, 
Fios. 30 and 21. Trachclomeuos Hrmilteniann sp. nov. 
32. Trechelomonaa hispida (Porty) Sten var, suba mata Schröder. 
38, Swrirclla angustata Kitz, var. coustricta Hust, 
За. Pinnnlaria viridis (Nitzsch) Ehe, var. rupestris (Hanzsch.) Cleve? 
35, Rhopelodic Novar Acatundiac Hust, vae. rentricosa vur, nov. 
36. Nitzeehia palco (Këte) W. Smith, 
. Дойканенев conreteta Brod. 
38. Cyclotella Meuegiiniane Kote. var, Novae Zcalasdiwe var, nov. 
39. Syscira ulna (Nitzsch) Ehr. 
40. Gonpronenw subolavatun Grun. 
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SCOLYTIDE AND PLATYPODIDE: FAUNA PHILIP- 
PINENSIS, V 


Ey Kart Б. Senzo 


Oj the Zoologischer fustitut der Forstlichen Hochschule, Маден 
Hannover, Germany. 
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Through the courtesy of Dr. L, B. Uichanco, professor of 
emomology at the College of Agriculture, and Mr. А. де Mesa, 
assistant professor of forest entomology at the School of For- 
estry, and a forester, Bureau of Forestry, all in Laguna Prov- 
ince, Luzon, I was given the opportunity of examining their 
collections of Scolytide and Platypodide made in the Philippine 
Islands. The genera and species found in these collections are 
given below. 


Genus CROSSOTARSUS Chapuis. 
CROSSOTARSUS LRCONTE сы 

Luzon, Laguna Province, Maquiling, February 1, 1984 (Е. 
Amon), on Cedrela odorata 1, July 28, 1931 (1. Amon), on 
Diglodiscus paniculatus Turcz, March 27, 1924 (А. de Mese) 
оп Майриса betis (Blanco) Merrill, November 22, 1929 (4, de 
Mesa); Los Baños, February 29, 1915 (D. R. Tuason). MIN- 
DANAO, Zamboanga Province, Naganaga, March 23, 1930 (A. 
de Mesa) on Pentacme contorta. (Vidal) Метт, et Rolfe, March 
23, 1930 (De Mosa and Tamayo) on Celtis philippensis Blaneo. 
ММухроко, Puerto Galera, Kalayaan, altitude 1,000 feet, April 23, 
1935 (S. М. Сендайа). 

CROSSOTARSUS FHACTES Sampson, 

Luzon, Laguna Proviner, Los Baños, August 17, 1922 (S. M. 
Сендайау March, 1935 (Н. Varian) on Swictenie mahogani 
Jacq; Mount Maguiling, March 27, 1924 (А. de Мега) on 
Madhuca betis (Blanco) Merrill 


CRORSOTARSUS OCTOCOSTATCS Sebel. 

LUZON, Laguna Province, Los Baños, August 17, 1922 (8. M. 

Сендайа), November 16, 1929 (D. Soriano) on Albizzia «clo 

(Blanco) Merrill; Mount Maquiline, altitude 210 meters, March 
27, 1924 (А. de Мева) on Мадвиса betis (Blanco) Merrill. 
an 
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CROSIOTANSUS BITURCUS a. 

Mol. — Reddish brown, 3.5 millimeters long, 3.4 mes as long 
аз wide. This species, remarkable in the development of the 
declivity, has to be placed in a new group of the Crossatarsi, 
together with C. octocostatus беледі und C. deresue Sehed), the 
main characters of which are: Lateral processes of apical mare 
gin of clvàra similar to those in Crossofars? subdepressi, but 
With alternate interspaces carinate towards declivity and ceasing 
as recessed pointed spines above declivitat convexity. The 
group should be called Crossotersi alternante-tepres 

Front Gat, shiny, densely punetate along epistomal margin 
and towards articulations of antenna, opaque and shallowly 
areolate above, medially with а short impressed striga, rounded 
towards vortex. Pronotum longer than wide (11 29), widest 
at posterior angtes of femoral grooves, brightly shiny, sparsely 
beset with fine punctures, somewhat more densely so along 
hase; median sülcus extremely fine, surrounded by a large cordi. 
form patch of densely placed fine but deep punctures, Elytra 
wider than (102 :9) and nearly twice as long ns pronoium, 
shiny, widest at commencement of declivity, sides straight, 
feebly divergent, declivity commencing in posterior third, shortly 
convex; base carinate, disc with first four stri вщеще near 
base, impressed behind, strial punctures indistinct, intorspacos at 
first narrowly carinate, then convex and with scattered mine 
ute punctures; interspaces 2 and 4 widened towards and pro- 
Jecting as straight pointed spines over declivital convexity, 
interspaces 1, 3, and 5 narrowed und ceasing at commencement 
of latter, interspaces 6 and 7 united behind to form a latera 
ridge which ceases short above sotural angle in a short dow. 
wards directed spine; declivilal face opaque, finely ragutase, 
with indications of impressed rows, espeelally above, apieat 
margin drawn out into two long downward-directed lobes which 
ато pointed at their tips, thus producing a deep semicircular 
emargination at sutore, 

Pumate.—ln size and proportions similar to male, front fecbly 
depressed, shiny arca narrower, median impressed strig: 
longer. Pronotum stouter, punctures near apical margin солее 
and dense, posterior angles of femoral grooves not so strongly 
developed. Dlvira with base Yess earinate, interspaces 2 and 
5 strongly elevated near base and covered with transverse 
rugas, the others сопу › all flattening out toward middle, strie 
‘moderately impressed, remotely punctured, punctures Jarre. 
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declivity convex, with а perpendicular flattened face below; 
strite not visible on convexity, finely rugoso, covered (especially 
оп the perpendicular face) with short yellow pubescene 

‘Types in the collection of the Division of Forest Studies and 
Research, Бшге of Forestry, and in my own collection. 

MtNbANAO, Lanzo Province, Kolambugan, November 20, 1920 
(A. de Мега) on Parashorew malagnonan (Blanco) Merrill; 
Kolambugan, Mangosinore, October 20, 1020 (4. de Мева): 
Zamboanga Province, Naganaga, October 9, 1930 (A. de Мева), 
оп Dipterocarpus grandiflorus Blanco; Lumarao, February 25, 
1930 (А. de Meee), on Parashorea mataanonan (Rlanto) Mer- 
rill: Occidental Misamis Province, Misamis, February 25, 1930 
(A. de Mesa), on Shorea mindanonsie Foxworthy: Surigao Prov- 
ince, Мау 15, 1985 (Н. Varian), оп Shorea neprosensis Fox- 
worthy. 


Genus PLATYPUS Herbst 
PLATYPUS SOLIDUS Welker, 

LvzoN, Laguna. Province, Mount Maguiling (Н. Р, Varian), 
on Peltophorum inerme (Roxb.) Llanos, altitude 110 meters, 
March 27, 1924 (А. de Mesa), on Madhuca betis (Blanco) Mer- 
rill, January $, 1034 (L. Amon), on Sideroxylon mecrantham 
Merrill, December 26, 1984 (2. Amon), on Macaranga bicolor 
Muel-Arg.; Los Baños, October 10, 1920 (S. М. Cendaña). 
PLATYPUS FXCEDENS Chaps. 

Luzon, Laguna Province, Los Baños, December 20, 1929 (К. 
Buhay) on Dysozylum decandrum (Blanco) Merril 
quiling (A. de Mesa), on Dipterocarpus grandiflorus Blanco, 
Apri 14, 1923 (Г. Amon). on Alangium longifiorum Merrill 


PLATYPUS LEPIDUS Chaps 
Luzon, Laguna Province, Los Bañas, 60 meters, April 2, 

1934 (Г. B. (Исвансо) ; Mindoro Province, San Jose, April 11, 

1923 (Г. B. Uichanco) 

PLATYPUS TURBATUS Своя. 

LUZON, Laguna Province, Los Baños, February 12, 1018 
(С. 5. Banks}; Mount Мааш ши, altitude 10 meters, Магер 
24, 1924 (C. Rabeya) оп Cassia javanica Linn., altitude 200 
meters, December 27, 1935 (V. J. Madrid) 


TLATYPUS түйеміз Sched. . 
Mrxpaxao, Misamis Province, Misamis, November 22, 1929 


(A. de Mesa), оп Diospyros pilosaathera Blanco. 


424 The Philippine Journal oj Science | ams 


PLATYPUS SPECTADILIS Sebel 
MINDANAO, Zamboanga Province, Lumaruo, February 24, 
1930 (A. de Mesa), on Dipterocarpus grandiflorus Blanco. 


Genos DACTYLOPALPUS Chapuis 


DACTYLOPALFUS TRANSVERSUS СЪ. 
Luzon, Laguna Province, Mount Maquiling, March 17, 1932 
(A. G. Bautista), on Myristica philippensis Lam, 


Gem DIAMERUS Erichson | 
DIXERIS MERINTAKI Semone. 

LUZON, Laguna Province, Mount Maguiling, altitude 200 me- 
ters, December 27, 1935 (Y. J. Madrid}. 

The male, which has hitherto been undescribed, has the front 
planoconvex, with two slight depressions, one between the ar- 
ticutations of the antenne, the other between the upper half of 
the eyes. d 


Genus SPHÆROTRYPES Blandford 
SPRÆROTRYPES QUADRITUBERCULATUS Semoun. 

LUZON, Laguna Province, Mount Maquiling, February 20, 
1934 (L. Amon), on Parushorea plieate Brandis, January 20, 
1934 (Г. Amon), on Pentacme contorta (Vidal) Merrill et Rolfe 

Genus HYLESINUS Fabricius 
DIYLESINUS JAVANUS Erzen. 

Luzon, Laguna Province, Mount Maquiling, March 30, 1932 
(Bautista), оп bark of Ficus sp. 

Genus PHLGSINUS Chapuis 


"шали! VAGANS Sampion, 
MINDANAO, Zamboanga Province, Margosatubig, November, 
1980 (A. de Mesa), on Myristica philippensis Lom. 
TULOSINES CURATUS. Brander 
MINDANAO, Zamboanga Province, Naganaga, April 22, 1080 
(A. de Mesa), lot No. 698, on Myristica philippensis Lam. 
ws СИҮРНАШЕЗ Erichson 
CHS MALLS INDICES кимме. 
LUZON, Laguna Province, Mount Maquiling, March 30, 1932 
(H. Varias), on bark of Ficus sp. 
CREPUALUS HAGEDORN кенен. 


LUZON, Laguna Province, Los Baños, February 25, 1918 (4. 
G. Toquero). 
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ERVPNALES МИМИ Бетеге 

LUZON, Laguna Province, Mount Maquiling, January 30, 1921 
(Gf. А. Mariano), on Eugenia s} 

Specimens that ft the description very well show sexual 
differences not mentioned by Eggers. Tbe male has the apex 
of the pronotum more narrowly rounded, the zsperities finer, 
and the asperate area not so sharply defined as the female. 
The суша! declivity is decidedly more strongly convex. 
CRYPRALUS CAPUCISCS ap. mar. Тем ве. 1, 

Mate—Yellowish brown, 2.1 millimeters long, 23 times as 
long as wide. Dissection of one specimen shows that the series 
consists of males only. Pronotum similar to that of C. indicus 
Eichhoff, but the number of apical asperities and the general 
shape quite different. Т could find no specimen that could by 
the female sex. 

Front planoconvex, densely punctuate, 
with a faint longitudinal carina, 

Pronotum wider than long, base distinct- 
ly bisinvate, moderately convex, summit be- 
hind middle densely finely punetate, with 
very small seattored asperities except on a 
rather broad and long area above anterior 
extension and on posterolateral corners 
posterolateral angles not rounded, sides 
broadly arcuate, rather strongly extended 
apically, apex armed with two large and 
two smaller toothlike asperities; pubescence 
extremely short and intermixed with scat. 
tered long yellow hairs. Scutellum hardly па слана spas 
noticeable. Elytra but little wider than “we v sel sues 
and L7 times as long as pronotum, sides 99 
parallel in basal half, then gradually narrowed, broadly rounded 
behind, dcelivity commencing in middle, gradually convex; dise 
faintly striate-punctate, strial punctures very small, closely 
placed, strim feobly impressed, more strongly so towards and on 
declivity, biterspaces very densely, irregularly punctured, pube- 
scence double, one set af hairs short, inclined, and yellow, the 
other long, creet, dark brown 

Types in the collection of 
Research, Bureau of Forestr 


ne Division of Forest Studies and 
and in my own collection, 


426 Tho Philippine Journal of Scionee ` p" 


Luzon, Laguna Province, Mount Maquiling, November, 1931 

(A. de Мела), lot No. 882, on Cassia javanica Linn, 
Genus IPS Бейес 

IFS BICAUDATUS Еге 

MINDANAO, Zamboanga Province, Naganaga, March 22, 1030 
(Әс Mesa, Reyes, ана Tamesis), lot No. 636, ол Ганса mauga- 
chapoi Blanco. 

Genus XYLEBORICUS, 

XYLEDORICUS БПТАТОК зач 

Luzon, Laguna Provinco, Mount Maquiling, March 18, 1924 
(A, de Mesa) on Corarium muttininnation Llanos. 


Genus XYLERORUS ео 


XVLERORUS DDYURIDUS Racers 

Таллом, Laguna. Province, Los Baños, December 20, 1929 (72, 
Buhay) on Dysozylun decandrum (Blanco) Merril, 

XTLEGONUS QUADIATICOLLIS Fanten 

Luvox, Laguna Province, Mount Mzquiling. August 21, 1979 
(V. J. Madrid). 
XYLODOMUS NEPOS кеге 

Luvox, Laguna Province, Los Baños, December 15, 1959 (i. 
Buhay), November 26, 1929 (V. Parra}, on Dvcozgltm decane 
drum (Blanco) Merrill. 

XYLEBORUS CRASSPYARSUS заел, 

LUZON, Lagune Province, Mount М: muilinz, attitude 200 
meters, Febrvavy 5, 1924 (С. Rubaya), оп Allacanthus luzoni- 
сив (Blanco) F. Vill. 

XYLEDONUS DIVi2NICOLOR. aeter. 

LUZON, Laguna Province, Mount Maquiling, March 16, 1924 

(А. de Mesa), оп Санаға mittipinnatem Llanos, 


t Maquiling, January 15, 1935 
lenin такова Jacq. 


Ui. F. Varian), on Su 

хума: 
Luzox, Lagunu Province, Los Bafios, December 26, 1929 (V 

Parras), on Руго ит deoandrum (Rance) Merrill, Desem. 

ber 2, 1929 (Л. еу), on the same host. 

XYLEDORUS TESTACEUS Waller. 
Luzon, Laguna Provin 

Banks, F. B. ом. A. di 


años (5, AL Cendaiin, С. S. 
и. Л. Suit), De- 


Los 


me, 
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cember 10, 1929 (Р. Зав Buenaventura) on Artoearjus integro 
(Blanco) Merrill. December 2, 1929 (R. Buhay), on Dysory- 
hem decandrem (Blanco) Merrill: Pangasinan Province, Man- 
galdan, December 18, 1933 (S. M. Сенйайа), Necros, Silay- 
Hawaiian, November 8, 1928 (C. 7. Pulipaw) 

ZXTLERORUS DADIUS ова. 

Luzon, Laguna Province, Los Baños (P. San Buenaventura, 
V. Parras, J. 8. Versoza, C. S. Banks, F. В. Santos, L. B. 
Uichanco, 4. А. Goco, R. B. Pawtista), March 12, 1929 (R. 
Buhay), on Dysoxylum decandrum (Blanco) Merril), 
—A—— 

истом, Laguna Province, Los Baños, November 12, 1916 (E. 
Collado), August 15, 1915 (P. W. Ashton), November 24, 
3 (M. А. Marien); Mount Maguiling, March 18, 1924 (А. 
de Мега), on Dillenia philippinensis Rolfe. 


XVLEBORUS QDTCSICOLLIS ap. mov. Test ва. t. 
Female—Head and pronotum reddish 
brown, elytra distinctly darker (uniform 
in the whole series), 4.5 millimeters long, 
twice as long as wide. This species, which 
belongs in the obtusus group, has its clos- 
est allies in X. bellus Samps. and X. obli- 
queseetus Eggers- 
XVLEDORUS ODLIQUESECTVS Ezaren 
Front convex, densely shallowly punc- 
tured, medially with a low longitudinal 
ridge. Eyes large, tong-oval, deeply 
marginale in front. Pronotum wider 
than long, base transverse, posterolateral 
angles rectangular, rounded; sides shb- 
paralle| behind, scmieiveulariy arcuate in... Oo 
front; apex narrowly extended, armed "is io ех 
with two large asperities; transverse at ен 
summit, short behind middle; pronotum 
globose, anterior arca steoply convex, perpendicular below, with 
rather few low asperities in cephalic half, finely granulste up 
to summit, posterior area densely üncly punctate, Senteltum 
not visible. Elytra at base as wide as pronotum, at commence- 
ment of deelivily distinctly wider and 1.6 times as long as pro- 
notum, sides straight but divergent towards deelivity, rather 
obliquely rounded behind, with a shallow notch at suture, declivity 


Benes 
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obiquely truncate but without well-defined margins and cam- 
meneing distinctly behind middle; dise shiny, without .pubes- 
еспео except at extreme base, denstiy irregularly’ punctured; de- 
clivity planoconvex, with a shallow longitudinal impression near 
posterolateral corners, entire foce irregularly finely punctured 
and with dense yellow and inclined pubescence. 

‘Types in the collection of the Division of Forest Studies and 
Research, Bureau of Forestry, and in my own collection. 

MINDANAO, Zamboanga Province, Nasanaga, March 23, 1930 
(Tamayo, A. de Mesa), tot No, 619, an Vatica manyackaai 
Bianeo, 


ILLUSTRATIONS 


uer тика 


Fic. 1. Cryphatue сарисрикя sp, no 
2. Xyleborus obtueicolfi sp, e 


Hine of mate. 
3 outline of fomora. 


BOOKS 
Acknowledgment of all books received by the Philippine Journ- 
al af Science witl be made in this column, from which a selection 
will be made for review, 
‘ REVIEWS 


Report on an Investigacion iuto Maternal Mortality. Presented 
Minister of Health to Parliament by Command of Ш 
1037. Londen. Printed amd Published Ly His Мари 
Oiee, 1097. 850 рр maps, diagr, graphs, tables. Price, 5e (d. 


This report, profusely illustrated with tables, graphs, maps, 
and diagrams, is а stady made in England aud Wales rega 
the persistently stationary maternal mortality rate, in spite of 
improved medical, economic, and health conditions. 

During the period 1925-1933 this stationary maternal mortal- 
ity rate existed in England and Wales and 17 other countries 
not mentioned. ‘Che paerperal death rate is calculated on 
births and not om pregnancies, hence the rate is exaggerated 
because it eludes deaths due to abortions. ‘The puerperal 
death rate of England and Wates during the years 1933, 1931, 
вла 1035, which respeetively were 4.51, 4.60, and 4.10 per thou- 
sand, would correspondingly be reduced to 3.86, 3.94, and 551, 
if deaths due to abortion had been excluded. ‘Fie reviewer 
agrees with the Report in its statement that the puerperal death 
rate should be calculated from the number of pregnancies and 
uot from the number of birthe, as this gives an inaceteately 
higher materna) mortality, but does not agree with its opinion 
that the incidence of pregnancies cannot possibly be determined. 
This сап be done if the compulsory vegistration of all abortions 
and miscarriages аз well as ail births is officially required. 

As in America and other European countries, the chief causes 
of mortality’ in the 770 maternal deaths in 1951 which were 
the subject of investigation were, in the order of frequency: 
Sepsis, albuminuria and convulsions, and hemorrhage, It is of 
significant interest that in Manila, at least during the povied 
1914-1984, homorrhage as а cause of puerperal mortali 
cupies second place in the order of frequency 

Ш аз 
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14 per cent of the puerperal death rate. More deaths from 
abortion occurred in married women but abartion was respon- 
sible for the higher maternal death rate of the unmarricd. 

Besides a detailed investigation on the particular circum- 
stances attending each maternal death with a view te its prevent- 
ability, the Report also cites the attempt to find the infiuence 
of certain conditions on puerperat mortality and the conelusions 
drawn therefrom. 

The main recommendation of the Report is to place ай ob- 
stetrical patients under the control of experts who will act in 
an advisory capacity or as consultants to medical practitioners 
engaged in midwifery and who should see to it that the best ob- 
stetrical skill is available to every maternity patient, Rec- 
ommendations were elzo made Гог research on (а) the reliable 
prophylactic treatment of puerperal infection, (b) the influence 
of abortion ou maternal morbidity and mortality and future 
child-bearing, and (с) the possible influence of dictary upon 
child-bearing—H, А. 8. 

Maternal Deaths--The Ways to Provention. By Iago Galdston, New 
York, The Commonwealth Fund, 1937. 115 pp. Price, $0.75. 

"This little book summarizes the maternal mortality problem. 
in the United States and cites medica] investigations and sta- 
tistics gathered in New York city. Preventive measures are 
discussed. Many mothers will perhaps not have died in vain 
if the lessons taught by their tragic and untimely deaths are 
given cffective application in the future, Among the lessons 
suggested by the author are adequate antepartum care, compe- 
tent medica service, and well-equipped hospitals. Fifty per 
cent of the mortality rate сап be prevented Бу the codperation 
of medical men, social workers, and the publie. Better instruc- 
tion is needed by these various groups, and most emphatically 
by the public, 

The Appendix illustrates the type of medical organization 
the large communities can create to improve the quality of ob- 
stetrical service rendered. This brief survey will bo of inter- 
est to physicians, to health workers, and to laymen —I, F. 

Тө Drink or Not to Drink. Бу Charles Н. Durfee, New York, Long- 
mon, Green and Co, 1997. 212 pp. Price, $2. 

‘Through this book the author bas made а valuable contribu- 
tion to the solution of a complex socia] problem caused by the 
unwise use of alcohol, The readers will get interesting facts 
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concerning the influence of alcohol upon the psychology and 
heclth of human beings and society as a whole, The author 
is a noted psychologist, and the methods of treatment found in 
this book are the result of his personal experience based on an 
extensive psychoanalysis of the life and character of aleoholic 
persons coming from different walks of life. 

This book gives us a clear picture of a problem drinker whose 
drinking becomes a habit and a soelal evil to him, to bis home, 
and to society. With long years of experience inside and 
outside his institution the author has made extensive studies 
of the histories, causes, and treatment of typical cases of prob- 
lem drinkers, and discusses them in detail in this book. He hus 
shown that all the difficulties encountered among alcoholics 
can be conquered by means of the modern scientific methods 
of treatment, such as the application of psychic persuation, 
educational training, and constructive occupational therapy. 
All these methods of treatment constitute an important advance 
in the therapy of alcoholism. He proved by actual experience 
on his farm in Rhode Jstand the advantages of this method of 
therapy, and cites several cases in which complete cure was 
accomplished, То physicians, social workers, and laymen, this 
boak will serve as an effective guide in fighting the social evils 
which arise from the abuse of aleohol—P, J. A. 

By-Efcets in Solvarsan Therapy and Their Prevention with Spociat Ref- 
erence to the Liver Function. By V. Genner, Copculiagen, Levin & 
Munksgaard, 1996, 358 pp. Prive, $60. 

Part I of this book contains a detailed presentation and anal- 
ysis of by-effects in salvarsan therapy as they occurred in 5,526 
syphilitic patients treated in the Dermalological Department of 
the Rigshospital, Copenhagen University, Denmark, from 1913 
to 1922. Thorough disenssions were made with citation of 
literature on the pathogenesis of the objective by-effects, such 
as erythema, jaundice, albuminuria, and joint complaint oscur- 
ring in the salvarsan therapy on the different stages of syphi- 

в. In Part II the author enumerates the difforeat subjective 
by-effects of salvarsan therapy obtained by careful questioning 
as they occurred in his 316 out or dispensary patients. A great 
percentage of these subjective by-effects with few exceptions 
was ehecked ог mitigated by injecting salvarsan in glucose solu- 
tion. Two simple functional liver tests were applied on the 
dispensary patients with the object of determining the condi- 
tion of the liver during the salvarsan therapy, before and after 
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the occurrence of by-efiects. Part III deals with other func- 

tional liver tests applied on 108 syphilitic patients under salvar- 

san treatment that could not be donc on dispénsary patients. 

‘The tests applied were: The determination of icterus index 

(levlengraeht), estimation of quinine resistant lipase in the - 

blood (Rona), and Bauer's galactose tolerance test, for uro- 

bilinogen and for bile salts, From the results of these tests 
the author tried to reason out whether latent functional dis- 
turbances of the liver occurred under salvarsan therapy. 

On the whale, the book is very valuable to these who are con- 
fronted with by-effects of salvarsan therapy—F. б. 

Selected Topics in Colloid Chemistry; With Especial Reference to Biochem- 
ial Problems. Ву Rosa Aiken Gorner, Ithaca, New York, Cornell 
Usiversity Preis, 1937, 169 pp, 33 Ägs., 35 сама. Price, $2: 

This brief volume on “Colloid Chemistry” cavers the lectures 
of the author when he held the Gorge Fischer Baker Non- 
Resident S.eclureship in Chemistry at Cornell University, 1035- 
1936. 

The first part of the book gives the basic concepts of colloid 
chemistry including the fundamental properties of colloidal sys- 
tems. The latter part treats of the author’s explanation and 
viewpoints on such important subjects as have important, bear- 

ш on biochemical problems, es clectrokinelies, surface aud 
interfacial phenomena, molecular orientation, and adsorption. 
The last and conctuding chapter discusses "bound water," which 
the author believes is of first importance im the elucidation of 
living processes. The book includes 35 figures and 38 tables 
of data which are critically discussed —F. L. R. 

Latex im Ixdustry. А Now and Camprohensive Textbook. By Royce J. 
Даме Now York, The Rubber Age, 1996, ТЫ pp. Шон Ро 

‘This book gives in u brief but comprehensive manner the 
technology and chemistry of latex. It gives a condensed dis- 
cussion of latex—its sources, preservation, and concentration, 
‘The latter portion of Part I covers such subjects as artificial 
latices, the compounding, coagulation, and vulcanization of 
latex, and the physical and chemical examination of latex, Part 
II of the treaties deals with the industeial applications of latex. 
Chapters ХИ to XVI deseribe the processes by which latex 
finds use in manufactured goods, as impregnation, spreading, 
dipping, molding, and electrodeposition. Paper treatment with 
latex, artificial leather, porous rubber and rubber thread, the 
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manufacture of friction elements and adhesives, latex treatment 

of rugs, and the miscellaneous applications of intox are covered 
їп the last part of the volume. 

‘On the whole the Present volume should be useful to workers 
in the field of rubber not ошу as а source of condensed informa- 
tion but also as an up-to-date referente. The wealth of the 
bibliography at the end of each chapter makes it a handy ref- 
erence guide for those who desire to go into tho literature of 
latex in greater detail. L. R. 

The Bed-Rug: ite Habits and Life-Histery and Tow to Deal with Н, By 
А. W. MeKenny-Hughes. London, Printed by Order of the Trustees 
cf the British Museum, 1997, sth ed. 10 pp, front, illus. Price 08, 

This pamphlet is a practical account of the bedbug, one of 
the most widely distributed house pests known. И takes up 
the externa] anatomy of the inseets, its blood-sucking apparatus, 
life history, habits, mode of dissemination, relation to disease, 
and methods of control. Under the last item tho eradication 
of miner and major bug infestations are discussed, and the 
promising results obtained with the use of heavy naphtha, a 
famigant which is apparently not poisonous to human beings, 
are mentioned.—HM. T. 

An Introductory Course in Scienec for Colleges, 1, Man and The Nature 
of His Physica) Universe. IF. Mam and the Nature of His Biological 
World, By Prank Covert Jean, Ezra Clarence Harrah, and Fred 
Louis Herman, With the Editoria] Collaboration of Samuel ‘Ralph 
Powers, Boston, Gina and Company, 1934, 2 vols, Price, $450. 

Discussions on space und cosmic bodies are Presented in a 
fascinating way in volume I of this work. The prineipal types 
of force and energy, like gravitation, heat, magnotism, cleetric- 
ity, and radiant energy, ave treated from the point of view of 
pure science and their practical applications te human living 
through the use of machines and inventions. This volume ends 
with a study of the earth and its characteristics and features 
which make life upon it possible, 

Plants, animals, synthesis and decomposition, ovotution, and 
adaptation, geneties and heredity, and man's cultura) develop- 
ment are discussed in volume Il. Biology has changed man’s 
ideas as to the nutritional needs of the body, the nature and 
extent of hormone regulation, and the means adopted by the 
organism to eombat disease. 

New discoveries and the further application of scientific 

principles to the neods of modern life affect fundamentally both 

the content of the curriculum and the methods of instruction, 
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The student acquires an adequate conception of the general 
principles of science and am appreciation of the relation of 
that particular science to his nerds, ‘The courses are organized 
from the point of view of the life needs of the gencral student 
rather than of the student who wishes to become в specialist, 

‘The authors of this text have subscribed to the organization of 
generalized introductory courses in science which are presented 
in such а way as to help the student to orientate himself in his 
universe, to help to free him from superstition and prejudice, 
to teach him to rely upon established trath, and to appreciate 
the careful, logical methods employed by the seientist in arriving 
at trustworthy conclusions. 

‘These two volumes are the result of four years experience 
im the classroom. The illustrations, questions, and references 
at the end of each chapter enhance the value of this book—L. В. 
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